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The study of the electrical field of the Earth and its 
surrcnindlng atmosphere has produced problems which 
have challenged geophysicists ever since fine experiments 
of Fra nklin in 1746. Tlw origin of the Earth’s electric 
charge and the mechanian by which this charge is main* 
talned in spite of a positive air-earth current are ques¬ 
tions which have not, so far, been adequately answered. 
During the first years the present century, time vari¬ 
ations in the electrical air potential and positive and 
negative air conductivitieB were studied at onlyl a small 
number qi stations, chiefly in Europe and Norm America, 
and very few data were available as to the world pattern 
of these variations, especially over land areas. The at¬ 
mospheric-electric .observatitms made on the cruises of 
the Galilee and, later, on the earlier cruises dti the JCair. 
afigifl indicated the importance ci cwitinuous records 
from land stations at strategic points. 

Accordingly, in the search by the Departmwit of Ter¬ 
restrial Magnetism for an ^proprtate sits for a mag¬ 
netic observatory in the Southern Hemisphere, consider¬ 
ation was given to the suitability of the selected area for 
a regular program of atmospheric-electric observatlcms 
and recordings. The principal requirements for this 
work were (1) a flat area, free from large trees, (2) a 
minimum distance of SO miles froip the ocean so that 
the observatlcHis should be reprei^tatlve of land con¬ 
ditions, and (3) a location sufficiently remote from such 
Industrial activity as would be likely to cause poUution 
of the air. With thb estabUshment (rf the magnetic ob¬ 
servatory at Watheroo, Western Austiralia, all tlMse con¬ 
ditions were fulfilled, althoui^ some air pollution oc¬ 
curred at times during the dry summer montiis due to 
smoke from bush fires. 

After the magnetic program of the observatory was 
successfully launched at the be^nnlng of 1919, steps 
were taken for the housing and installaticm of a potmitial 
gradient recorder, as well as ai^aratus for the simulta¬ 
neous recording of positive and negative air cwiductiyl- 


ties. The construction of a hollow-walled concrete build¬ 
ing, protected from the rays of the Sun by a louvered 
outer wall, was commenced at Watheroo late in 1921, and 
recording began the following year. 

The Important bearing of tte presence of condensa¬ 
tion nuclei in the atmosphere On the variations in the at¬ 
mospheric-electric elements was quickly recognized, 
and observations for the evaluation of this factor were ^ 
regularly made with an Aitken nuclei-counter. Control . 

. observations of the meteorological elemento> including 
a dally journal general weather conditions, also formed 

part of the regular observatory program. 

The present volume contoins the atmospheric electric 
data obtained at the Watheroo Observatory during the pe¬ 
riod 1924 to 1934, tabulated in hourly values on monthly 
tabulations. Control meteorological observations and 
nuclei-couht data'are also included. The results obtained 
are briefly discussed, and a series cd special reports on 
problems arising from a consideration of the data will be 
found in the latter pages of the tmct. 

The names of the observing staff who were responsi¬ 
ble for the operation of the atmospheric-electric equip- 
m«Jt and the preliminary scaling erf the records are pre¬ 
sented in Tsble 1 in the last section of this volume. Re¬ 
duction ahd discussion of the data were carried out in 
Washlngtem by G. R. Walt and 0. W. Torreson, the latter 
being also responsible for the final preparation of the 
volume. 

On July 1, 1947, the Watheroo Magnetic Observatory 
was transferred by gflft of the Department of Terrestrial 
ilapietlsm to the Commcmwealth of Australia. The ob¬ 
servatory is continuing in operation under the Depart¬ 
ment of ^pply and Shipping,, Rureau of Mlnbral Resources, 
Geology, and Geophysics. 


M. A. Tuve, Director 

Is Department erf Terrestrial Magnetism 

' -.r ■ ■ 
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ATMOSPHERIC-ELECTRIC RESULTS PROM WATHEROO OBSERVATORY, 

WESTERN AUSTRALIA, 1924-1984 

INTRODUCTION 


Since January, 1924, measurements of potential gra 
dient and positive and negative conductivities of the at¬ 
mosphere have been obtained with continuously operated 
recording instruments at the Watheroo Magnetic Olmerv- 
atory of the Department of Terrestrial Magnetism, Car¬ 
negie Institution of Washington. This volume presents 
and discusses results of these measurements through the 
year 1934. • 

In addition to atmospheric-electric research, the 
program Included measuremmits in terrestrial m^et- 
ism, earth currents, solar activity, and atmosplmric 
noise. To carry forward the extensive scientific pro¬ 
gram, the regular observatory staff, Including the 9 b- 
Server-in-charge and two assistants, was supplemented 
by students from the University of Western Australia 
during vacation periods. The regular and temporary 
members of the staff during the period 1924 to 1934 are 
Usted in Table 1 in the last section of this volume. 

Description of Site 

The Watheroo Magnetic Observatory occupies a site 
approximately one-half mile square on an almost flat 
sand-plain in Western Australia, 56 miles Inland from 
the Indian Ocean. The station is at an altitude of 2^ 
meters, in latitude 30M9' aoutii, and longitude 115 52' 
east of Greenwich. 

The surrounding region is sparsely Inhabited; the 
nearest habitation is two miles to the eastward, and the 
next nearest is about seven miles to the northeast. The 
village of Watheroo, 12 miles to the east, is a community 
of only a few famiUes. The nearest town Is 40 miles to 
the southeast, and the nearest city, Perth, the capital of 
Western Australia, is 120 miles to the south. 

Therd are eight major buildings ajpd several lesser 
ones on the site; none of these is over 20 feet high. A 
detailed description of the observatory site and buildings 
is given in “Researches of the Department of Terrestrial 
Magnetism,” Volume VH-A [1]. 


The building used for atmospheric-electric obserw- 
tions is 350 feet from the pearest of the othef building. 
Although a few trees have been planted or permitted to 
grow on the site, the nearest of these are 15 to 20 feet 
hi^ and about 200 feet distant from the atmospheric- 
electric building. All the trees of the station are less 
tiian 30 feet high. ' . ^ 

The atmospheric-electric building is a flat-roofed 

concrete structure ten feet ^three meters) high, with 
double walls, floor, and ceiling. The walls are protected 
from the Sun’s rays by a wooden louvered enclosure, 
and the floor is raised above ground level so tivat air 
may circulate beneath it. The diurnal variation, in tem¬ 
perature within the building Is small, and investigation 
has shown that the resulting temperature effects on the 
instruments may be neglected. Theatinospheric-elec- 
tric building is shown in Figure !. ^ 

Snow never falls at Watheroo, and the rainfall, which 
averap^ 17.3 inches per year in the 11 years under dis¬ 
cussion, varies so as to divide the |^ar into a wot sea¬ 
son (May to October) and a dry season (November to 
April), as shown in Table 2. In the four rainest months. 
May to August, more than 60 per cent of the raiirfall oc¬ 
curs, averaging between two and three inches per month. 
In the four driest months, November to February, the 
average monthly rainfall is between two-tenths and toree- 
tenths of an inch per monto.. 

In this relatively dry climate the vegetation is 
sparse, consisting chiefly of bush growthjap to five or 
six feet high and scattered small trees. Farms lie to 
the imrth, east, and south, but to the west, between the 
observatory and the ocean, the land is undeveloped. 

In the dry season fires in the “bush” are frequent 
and much smoke comes to the observatory from this 
source, generally arriving In the middle or late after¬ 
noon and then being dissipated the following morning. 

The very conspicuous effect of the smoke on the atmos¬ 
pheric-electric elements will be discussed in a later 
part of the volume. 


ATMOSPHERIC^ELECTRIC INSTRUMENTS AND OBSERVATIONS 


Potential Gradient Apparatus 

For continuous recording of potential gradient, an 
apparatus was employed which consisted of a radioactive 
'collector” connected to a measuring system, the latter 
being installed in the, atmospheric-electrtc building near 
the east wall. An ionium-coated disc, about two cm in 
diameter, was used as the collector and was mounted at 
the outer end of a brass rod projecting through the wall, 
the rod itself being supported in amber insulators held 
in brass tubes. The inner end of the rod was connected 
to the measuring system which, from January, 1924, to 
September 18, 1927, was a Gunther and Tegetmeyer re¬ 
corder consisting of a bifllar electrometer of Wulf s de¬ 


sign, a projection itocroscope, and an attached recoi^ng 
box with driving clock. With a recording lamp behind a 
window at the back of the electrometer, the movementjjf 
each electrometer fiber was photographically recorded 
as a white trace against a black background. Photogi^)h- 
Ic pkper for this apparatus was supplied in rolls of 150 
cm length and 6.7 cm width. Since the record for each 
day was approximately 15 cm long, one roll was sufticient 

for several days. .. . „ xJ 

i On September 18, 1927, the Gunther and Tegettoeyer 
rbcorder was replaced by aDolezalekQuadrant Electrom¬ 
eter and separate recording box, the latter being located 
approximately one meter.^from the electrometer. A re¬ 
cording lamp mounted at the side of the recording 1^ 
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provided a beam of light which reflected from the 
mirror of the electromecer to the photographic paper. 

For this apparatus the photographic paper was approxi¬ 
mately 52 cm long and 20 cm wide and was chang^ 
daily. 

Figure 2 shows schematically the double concrete . 
walls .and the outer louvered wall of the atmospheric- 
electric building supporting the large brass tube through 
the center of which run the collector rod and the wire 
connecting the rod to the quadrant electrometer. At the 
outer end of this tube is attached a hooded cylinder of 
larger diameter which serves to protect the supporting 
insulator of the collector rod from rain, dust, and other 
contamination. At the inner end, within the biiilding, a 
dustproof aluminum box houses the quadrant electrom¬ 
eter, In the diagram, four cups are shown on the brass 
tubes, two on the hooded tube and two on the tube sup¬ 
ported in the walls. In these cups, made of glass, phos¬ 
phoric pentoxide was placed (replenished at about weeUy 
intervals) to assist in keeping the insulating surfaces as 
dry as possible. 

The quadrant electrometer was equipped wito special 
amber in^lators, one supporting the nee^e-suspension 
and others supporting toe quadrants. During use, a con-_^ 
stant potential-difference of 12 volts was applied from a 
battery of silver chloride cells across the two pairs of 
quadrats, toe battery having its midpotot connected to 
toe case of toe electrometer ami to earth. Potential ap¬ 
plied to the needle through toe collecting system then 
caused deflection of the needle, and toe deffection was 
recorded by means of a spot of light, reflected from a 
mirror attached to toe electrometer suspension to ft 
sheet of photographic paper qbout one meter distant 
from the electrometer. The photographic paper, 20 cm • 
wide and 52 cm long. Was mounted on a cylinder which 
was rotated once every 24 hours by a cl^k mechanism. 

Figure 3 is a view of the installation of potential 
gradient apparatus and stows the electrometer and its 
housing at the extreme right. At toe left is the recorder 
box which houses toe rotating cylinder holding toe photo¬ 
graphic paper. The lamp attached to toe recorder box 
provides tto recording spot. The relays seen on toe 
wall of toe room are actuated by a program machine. 

One relay functions every hour at the hour to earth toe 
electrometer needle for a period of one minute to pro¬ 
vide a base line from which to measure electrometer 
deflections, i Another functions to provide a ten-minute 
test of insulation every four tours. These two relays 
operate contact-fingers, shown In Figure 2, one of which 
is located above the electrometer and the other above 
the insulator supporting the collector rod in the hooded 
cylinder. The third relay on toe wall operates the Isunp 
shown in front of toe electrometer housing, tu:^ng it on 
for a few seconds exactly on toe tour to make a time- 

mark on the photographic paper. A fourth relay, shown 
below tto others in Figure 3, may be put into service as 
required to operate tto recording lamp for a fewaeconds 
at regular intervals (every xninute or two) to make toe 
photographic record a dotted rather than a continuous 
line. This is used during “standardizing observations" 
when eye readings made at a station located nearby on 
^ open, level area are to be compared with simultaneous 
readings from toe recording apparatus in order to get 
the factor required to reduce observatory values to 
values in volts per meter representative of an open area 
undistorted by the building. 


Reduction factor observations. —During the years V 
1924 to 1934, toe collector rod projected 1.00 meters 
from tto wall ot toe atmospheric-electrlci building at a 
height of 2.45 meters above ground level. To reduce or 
“sttodardize" the potentials measured at this point in 
toe air to volts per meter representative of an open, 
level area, monthly determinations of reduction factor 
were made. Several sites werelised for toe standard¬ 
izing station during toe 11 -year perldd, all being several^ 
hundred feet from toe atmospheric-electric building and 
in a westerly direction. The reduction factor adopted 
for toe period January, 1924, to March, 1925, was 1.31. 

In April, 1925, a radio mast and antenna were removed 
from toe vicinity of the building, and toe factor was 
thereby reduced to 1.16. Between 1925 and 1934, toe 
factor decreased slowly from 1.16 to 1.10. Table 3 in 
toe last section of this vohune is a summary of toe re¬ 
duction factor for the 11 years. 

Calibrations.— Calibrations of toe potential-gradient 
recording apparatus were made weekly throughout toe 
years 1924 to 1934. Scale values for toe Gunther and 
Tegetmeyer recorder, which was used to September 18, 
1927, were very consistent throug^hout, having values be¬ 
tween 17 and 18 volts per mm of deflection on toe photo¬ 
graphic paper. For the quadrant electrometer, the scale 
values in toe months of September and October, 1927, 
were 3.5 volts per mm of deflection, and thereafter, un¬ 
til the end of 1934, the values ranged between 3.8 and 4.4 
volts per mm, except tor brief periods in February and 
October, T'928, when Instrumental difficulties occurred 
and scale values of approximately 7.0 volts per mm 
existed. 

Tables of data. --Monthly tatulations of potential 
gradient, expressed in volts per meter, are glvep! for 
the years 1924 to 1934 in the last section of this volume. 

Conductivity Apparatus 

The Instruments for recording the conductivity of 
the air consisted of two similar units of modified Gerdi- 
en apparatus [ 2 ], one for each sign of conductivity. A 
view at toe apparatus is 0ven in Figure. 4. in this figure 
toe apparatus is Shown as it was set up for testing prior 
to installation at Watoeroo; the rou^ wooden structure 
simulates one end of toe atoospheric-electrlc building, 
through the roof (rf which the two vertical pone-capped 
tubes protruded in toe permanent Installation. Each 
vertical tube, 16 cm in diameter for toe upper half of 
its length, has Installed concentrically a short inner 
cyUnder 1.4 cm in diameter and 25 Cm long. The latter 
is mounted at a height approximately midway between 
the floor and ceiling. The outer tube extends through 
toe roof and down through the floor of the building so 
that aiPcan be drawn in from above the building and 
exhausted below the raised floor. The apparatus Is used 
in a darkened room; a sheet of photographic paper is ex¬ 
posed, upon which are recorded foe movements'or de¬ 
flections of toe two spots o 4 light proceeding from the 
quadrant electrometers whlbh are used as toe measur¬ 
ing instruments. The photographic paper is mcnuited on 
a rotating drum installed oh a concrete pier midway be^ 
tween the two units of toe apparatus, A clock mechanism 
rotates the drum once in 24 Itours (foe rotation may be 
changed by a simple gearshift to once in three hours), so 
that each sheet represents one complete day’s recort of 
both positive and negative conductivities. 


INSTRUMENTS ANt) OBSERVATIONS 


A schematic diagram of a single unit is shown in 
Figure 5. Air is drawn through the outer cylinder, 
designated the air-flow tube, by a motor-drlren fan, F, 
placed in the tube at the floor level of the building. The 
inner or central cylimler, C, insulated from the air-flow 
tube by an insulator of amber, is connected to one pair 
of quadrants of the electrometer; the other pair of quad¬ 
rants is connected to the case of the electrometer which 
is insulated and maintained at a constant potential al 100 
volts or less by lottery O. Across the two pairs of quad¬ 
rants is permanently connected a hi^-resistance radio¬ 
active cell, R ( 10^2 ohms), of the type modified by W. F. 
G. Swann and S. J. Manchly [ 8 ). V^th proper potential 
applied to the electrometer needle from battery N (sel¬ 
dom more than 100 volts) and with the arrangements as 
outlined, when air is drawn with sufficient velocity 
through the air-flow tube, the electrometer experiences 
a continued deflection, the magnitude of which is deter¬ 
mined by the conductivity of the air, the potential applied 
to the central cylinder, C, the resistance of the radioac¬ 
tive cell, and the sensitivity of the electrometer. The 
apparatus measures either positive or negative conduc¬ 
tivity, according to the sign of the potential applied to 
the central cylinder. To a guard-ring, G, is applied 
nearly tlw same potential as is applied to the central 
cylinder, any leak across the amber supporting the cen¬ 
tral cylinder thus being minimized. 

In order to determine the base line from which the 
electrometer deflection produced by the conductivity 
shall be measured, or, in other wo^s, to determine the 
deflection corresponding to zero conductivity, a set of 
concentric cylinders is mounted in the upper portion of 
the air-flow tube. This set of cylinders is arranged and 
so connected as to<prm a cylindrical condenser. A, of 
electrical cecity much greater than that of tlm con¬ 
denser-unit form^ by the central cylinder and air-flow 
tube. Condenser A is termed the auxiliary coidenser. 
Once every hour a potential of about 300 volts is applied 
across it, for a period of three to five minutes, from a 
battery, H, through the operation of the relay T. At 
such times all the ions of mobility greater than 04 cm 
per sec per volt per cm are drawn out of tlm air stream, 
so that no ions arrive at the central cylinder from the 
outside, and the electrometer deflection falls to a posi¬ 
tion representing zero coixluctlvlty (rf the outside air. 

This zero will not coincide with that obtained during 
calibration, for the central cylinder will still collect 
those ions that are produced by radioactive material 
deposited on dm surfaces of tlm air-flow tube and central 
cylinder. Since, however, ions from the deposited radio¬ 
active material are produced during recording as well 
as during the hourly aero determination, the latter rep¬ 
resents toe zero from which toe deflections representing 
toe conductlvi^ of the air should be measured. 

According to tl» theory <rf Gerflien, the Ions which 
are drawn to tod central cylinder wton the apparatus is 
operating come from a region bounded, by a cylimirical 
surface. The cross-sectional area of tols region is in¬ 
versely proportional to the velocity, U, of the air and is 
directly proportional to toe potenttal-iMlference, V, be¬ 
tween toe outer ami central cylinders, to toe measured 
capacity, C, of that part of the central cylinder system 
which is exposed to tlm air currwat, ami to toe mobility, 

V, of tlm ions in question. So tong as the calculated ra¬ 
dius of tols cross-sectional area Is less than the radius 
of toe outer cylinder of the apparatus, the apparatus 
measures true conductivity. 


To calculate the radius, use is made of toe formula 
r2 » 4CVv/U (1) 

' I , ■ 

and, for toe apparatus here described, C is about 6 cm, 

V is usually less than 100 volts, and U is not less than 
200 cm per sec. As v is knoWn to be close to l.S cm 
per sec per volt per cm at sea level, r is fouml to be 
less than 5 cm, whereas the radius of the air-flow tube 
is 8 cm. 

Swann [41 has shown that the measured |uid not the 
computed value of C, the capacity of that part cd tbs 
central cylinder system including the supporting rod 
which is exposed to toe air currentmust be us^. TMs 
applies not only in the case of the calculations made 
above, but also for the computations of the true conduc- 
tivltjf from the formula developed by Riecke [5]. 

According to Riecke, a charged sphere placed in a 
stream of air of sufficiently hl^ velocity so that effects 
of diffusion, re-formation, and recombination of ions 
may be neglected loses its charge at a rate given by 

.dQ/dt?4wQX (2) 

where Q is the charge of toe sphere ai^ X is/the unir 
polar conductivity. Swann [4] showed that this formula - 
applies not only to a charged sphere but also to g charged 
body <rf any shape, and consequently it applies teethe cen¬ 
tral cylinder of a Gerdien conductivity apparatus. 

For the (jonductivlty apparatus, Q = CV, C and V de¬ 
fined as preidously. Formula (2) may then be rewritten 
as 

-dQ/dt « 4irCVX (3) 

the qmintlty dQ/dt being toe current or the rate of pas- , 
sage of electricity through the high-resistance radioac¬ 
tive cell and readily obtained by means of calibrathm ; 
equipment attached to the conductivity apparatus* 

As shown in the schematic diagram in Figure S, ttm 
inner member of a small cylindrical condenser, B, is 
connected to that part of toe circuit which includes tl» 
central cylinder, the upper electrode of the radioactive 
cell, and the insulated i^r of electrometer quadrants. 
During regular recording, the outer member of condens¬ 
er B is connected to the remaining pair of quadrants of 
th^ electrometer, to the^base of the radioactive cell, and 
to toe operating Imttery,' O. For calibration, battery O 
is disconnected, toe lase d! the radioactive cell and toe 
associated pair of quadrants are earthed, (^and the outer 
member of condenser B is connected to a rolling con¬ 
tact which runs on a wire spirally wound on a drum, D, 
that is rotated wlmn in use [8].' The spiral-wound wire 
is connected across a calibrating battery, one side of . 
which is earthed. 

Wito a constant potential-difference, V% across toe 
ends of the spiral wire ami toe latter revolved so that 
the rolling contact moves along it, the electrometer will 
deflect because of current flow throu^ toe radioactive 
cell; eventually, if the rotatom of the drum is uniform, 
a steady deflection will ^ attained which is determined 
by toe electrometer senidtlvlty, the resistance of toe 
radioactive cell, the rate of variation in potential of the 
moving contact, and a quantity, k, representor toe 
capacity of the condenser, B. If dV' /dt Is toe rate of 
variation in potential of the moving contoct, then ^ cur¬ 
rent through the radlosujtive cell is given by kdV'/dt. 
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The current during measurement of conductivity is 
4irCyx, and when the two currents are equal 

-kdV'/dt = 4#CVX \ (4) 

I,. r 

from which equation a value of conductivity correspond¬ 
ing to. a particular current is readily obtained. A value 
for the current, as given by the caUhcration apparatus, 
may be computed from the constants of the apparatus. 
The capacity, k, is about 16 cm; there are 70 turns of 
wire on the calibration drum; the speed of rotation of the 
drum is about 12 r.p.m. and is kept as precisely as pos¬ 
sible at the same value on all ^casions by adjustment of 
the speed of the driving motor to give a constant tachom¬ 
eter reading. The value of V' may be anything up to 30 
volts; usually it is applied in steps of three or four volts 
so that six or seven calibration points are obtained at 
each calibration. If, tpr example, V' is taken as ten 
volts, then the current kdV'/dt broomes 15.3 X 10-4 esu. 
For conductivity then, we haye X * 16.3 x 10"V4irCy, 
where V must be in esu. Since C is 6 cm and if V, the 
voltage across the central cylinder ami air-flow tube 
during regular conductivity measurements, is 20 volts, 
then X becomes 16.3 x 10"V5.03 or 3.04 X 10-4 esu. 

For this value of conductivity, one can now find what the 
electrometer deflectlpn will be for a given sensitivity of 
the electrometer and 0ven resistance of the radioactive 
cell. If the cell resistance is 10^2 ohms, or 1.1 esu, and 
the current is 15.3 x 10“4 esu, then the voltage drop a- 
cross the cell will be 16.8 x 10"4 esu or about one-half 
volt. If the sensitivity of the electrometer, as measured 
on the photographic sheet at a distance (rf one meter ^ 
from the electrometer, is 60 mm per volt, the deflection 
will be 30 mm. Other volta^s across tee drum give 
other values of current with other d^ections from which 
a suitable calibration curve may be drawn. 

From the foregoing it will bs seen teat tee major 
items of equipment in tee apiaratus are (a) the air-flow 
tube, containing the auxiliary condenser and the air-flow 
fan; (b) tlm central cylinder; fc) tee electrometer; (d)tee 
radioactive cell; (e) the calibration ^paratus, inclinling 
calibrating condenser and revolving drum; and &) lat- 
teries required to supply potentials to various party-of 
the apparatus. 

Automatic devices to malte time-marks on the photo¬ 
graphic sheet and to apply potential to the auxiliary con¬ 


denser once each hour so that a zero conductivity deflec- 
tldn may be recorded are operated by the program ma¬ 
chine which was mentioned in connection with the poten¬ 
tial-gradient recorder. 

The high-resistance cell used with the conductivity 
apparatus is a modified form of the cell developed by 
Bronson [7]. A cylindrical ch^ber about 20 cm in di¬ 
ameter and 20 cm high is silver-coated inside. In a 
depression in tee base of tee cell is a circular area 
coated with thorium ionium nitrate salt,, containing 8 to 
10 per cent ionium, tee salt being mixed ^te bakelite 
varnish and the mixture baked on, as is done in prepar¬ 
ing radioactive collectors for itotential-gradlent work. 
The ionium surface is sealed oyer by a very thin disk of 
mica which in turn is covered by a disk of silver fc ,1. 
Into'tee cell through tee top project two concentric rods 
(set in an Insulator of amber) terminating in small disks 
mounted with faces parallel to the base cd tee cell. 

These two electrodes, silver-coated like ^ chamber, 
may be independently adjusted for hei^t with respect 
to tee cell base. Alpha particles from the ionium make 
the air within tee cell slightly conducting; by variation of 
tee heights of the electrodes the resistance of the cell 
may be varied over a considerable range. The positions 
of the two upper electrodes may also be adjusted to ob¬ 
tain approximate linearity ^>etween calibration d^ections 
on the photographic sheet and current through the cell. 
The adjustment of tee radioactive cell is affected by 
variations in temperature and pressure. The pressure 
effect is small and can usually be neglected, but the tem¬ 
perature effect is sufficiently large so that tee cell 
should be used in a temperatore-cohtrolled location 
whenever possible. At Wateeroo, with the conductivity 
apparatus installed in a specially constructed building, 
the temperature effects were foimd to be so small that 
they could be neglecjte^. 

CaUbrations.— Calibrations of the conductivity in¬ 
struments were made weekly in tee years 1924 to 1934. 
Scale values for bote conductivity instruments were 
maintained throughout tee 11-year period at between 
10 X 10"^ ani 15 x 10~^ esu per nun of deflection on 
the photograpMc record. 

Tflhten nf data. —Monthly tabulations erf positive and 
negative conductivlly, expressed in millionths of an 
electrostatic unit, are given in the last, section devoted 
to tabulations of resulte. • 


METEOROLOGICAL OBSERVATIOHS 


Schedule of Observations 

Notes regarding tim weateer were made dally, de¬ 
scribing tec kiiKi and quantity of clo«ui at frequent inter¬ 
vals through Um daylight hours, and record was kept cd 
the occurrence of fog, mist, haze, dew, and frost, and of 
the smoke in the air. Periods of rainfall were carefully 
noted aiKl described as gentle or heavy showers, contin¬ 
uous rains, thundershowers and thunderstorms, and the 
amount of rainfall was measured with a standard United 
States Weather Burmut rain gap*. A barograph, therm- 
ograjdi, and hygrograph were installed In a standard 
shelter and were kept in contijaun|s operation. Wind 
force and wind dlrectton were recorded from January, 
1925, with a Dyne’s presmire-tobe anemograjj^ at a 
height of 40 feet above grewnd level. 


Classification of Days 

With records of tee several meteorological elements 
and the accompanying dally notes on weather. It has bemi 
possible to classify each of the days in the 11-year peri¬ 
od meteoirologically, according to fair weather and bad 
weather, and to select from the fair-weather days the- 
qulet, least-disturbed days. 

From Jamiary 1, 1924, to December 31, 1934, CMS- 
prlsing a period of 4018 days, simultaneous records to 
all three atmospheric-electric elements, potential j^a- 
dient, positive comtactivlty, and negative conductivity, 
were obtained on 2341 days, an average of 18 days per 
monte. Of tte remaining days, some were lost throng 
failure or matodjustmmt of one or another of the three 
instruxEwnts, but amst were lost thrau|^ bad wea^r. 


METEOROliCWICAL OBSERVATIONS 


Witti thunderclouds nearby, or during thunderstorms, 
the potential gradient became so great, or varied so 
much from positive to negative, as to be unrecordable 
with the sensitive apparatus used for that element. 

After careful study of the records themselves and 
of the conditions of weather, nearly a thousand days 
were discarded from the complete days, in order to ob¬ 
tain least-disturbed, fair-weather days for the study of 
the electrical conditions prevailing in fair weather. 
Smoke in the air account^ for most of the days discard¬ 
ed, although dust storms during high winds, and mild bad 
weather disturbances caused some discarding of days. 


Smoky days were found chiefly in the driest montos of . 
December to M^ch, but in November and April also a few 
smoky dajra were usually found. In the final selection of 
least-disturbed days, from December to March there are 
only five to seven days per month, on the average, while 
in the remaining months there are 12 or 13 days. 

' . ■ ' ' ' ' 
Tables of Data 

Monthly tabulations of meteorological records and 
notes are included among the tabulations of atmospheric- 
electric Results in thS last section of this volume. 


NUCLEI APPARATUS AND OBSERVATIONS 


It was apparent from the beginning of the conductiv¬ 
ity registrations in 1922 that smoke in the air had a pro¬ 
nounced effect upon both positive and negative conductiv¬ 
ities, greatly decreasing their value. In the summer of 
1924, after the potential-gradient registrations were 
started, the potential gradient was also'found to be af¬ 
fected, its v^ue being greatly increased when smoke 
was present. Figure 6 is typical of the effect of smoke. 
Since the presence of smoke is accompanied by an in¬ 
creased concentration of condensation nuclei, steps 
were taken to obtain a (piantitatlve measure of the effect 
of smoke on the various atmospheric-electric elements 
through systematic measurements of the number of con¬ 
densation nuclei. 

Through the kindness of officials of the Common¬ 
wealth Weather Bureau of Australia, arrai^mentswere 
made in 1923 to borrow their Altken Dust Center, an 
instrument preferably<called a nuclei counter. 


Aitken Nuclei Counter 

The Aitken instrument was devised for counting the 
number of particles in the atmosphere which act as cen¬ 
ters or nuclei for condensation of moisture [8]. Aitken 
called the particles “dust” particles and Ms instrument 
the dust counter, but today the particles counted by Ms 
instrument preferably are called condensation nuclei 
and Ms small, portable counter, the Aitken pocket nuclei 
counter. Figure 7 contains a view of the Aitken pocket 
nuclei coimter as well as drawings showing details. A 
shallow circular receiver, R, cwmects through a three- 
way cock, K, with a piston chamber, P, when tte cock 
is set as shown. The cock, K, when turned 90", con¬ 
nects the receiver to the outer air, wMle at tte same 
time the piston chamber is, by a separate orifice, also 
connected to the outer air. The volume of the receiver 
is a few cuMc centimeters, and the piston chamber is 
about one-tMrd that of the receiver when the piston is 
down at full stroke. Hence the air in the receiver may 
be expanded about 30 per cent by a full jdston stroke. 

The air in the receiver is kept saturated by a mois¬ 
tened disc of blotting paper, mounted on a loose disc 
within the receiver. When the counter is shaken, the 
disc mixes the air. In the bottom ot the receiver is a 
glass window divided into millimeter squares for a 
counting stage, aiM on the receiver cover is mounted 
an eyepiece, M. Ught is directed into the receiver by 
an adjustable mirror mounted below the receiver on the 
piston tube and so designed as to give black lackground 
illumination. To move the piston, the operator uses the 


knurled collar which slides on the tube, G. When the 
piston is pulled down sharply, moisture in the receiver 
condenses on the nuclei present and the latter become 
readily visible through the lower power eyepiece as they 
fall on the counting stage. Investigation has shown, that 
nuclei once deposited are normally riot returned to the 
air and recounted. 

On the side of the tube, G, are markings of 1/5,1/10, 
1/20, and 1/50 wMch are used when introducing different 
proportions of impure air into the counter for testing. 
Aitken arrang^^e markings to be so plgced on the tube 
that when the knurled collar is set with its bottom edge 
coincident with one of them, impure air is introduced in 
such quantity that when it is mixed with the pure air in 
the receiver and expanded by a full piston stroke, there 
will be in the receiver that proportion of impure air 
specified by the marking. An equation for tills was given 
by Walt [9] in connection with Ms study of several coun¬ 
ters made after Aitken’s design, as follows. 

If Vr is the volume of the receiver, V* the volume of 
the piston tube with the piston down at full stroke, and Vs 
the volume of the piston tube above the piston head for 
any marking 1/S, then [(Vr+V 3 i^/VrJ'[C^r''"ys)/^s]“S. 
Aitken also arranged the height of the receiver above the 
counting stage to be 1 cm; by counting particles falling 
on a mm square,- Ms sampling was made from a volume 
of 0.01 cc in the receiver, necessitating introduction of 
a factor K = 100 to obtain particles per cubic centimeter. 

Instruments copied after the Aitken design were found 
by Walt to have dimensions different from those of the 
oiiginal Aitken instrument and also to have the markings 
on the tube, G, Improperly placed. In particular, the 
height above the counting stage was not 1 cm, thus af¬ 
fecting the factor, K. The instrament in use at Watheroo 
was no exception, and correct constants for it were de¬ 
termined in August, 1932. It was found that tim product 
SK, instead of being 500 for 1/5 setting, 1000 for 1/10, 
and so on, had values as follows 


Setting 

Product SK 

1/5 

515 

1/10 

1100 

1/20 

2360 

1/50 

6625 


The use of the Aitken counter Involves several sys¬ 
tematic operations, including initially clearing all nuclei 
from the receiver, next introducing a certain proportion 
of outside air, then mixing the air thorougMy, and finally 
expanding it enough times to insure the deposit M Ml 
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nuclei from the air, at the same time counting all the 
droplets that fall on a chosen square in the expansions. 
The counting must be done very quickly as the droplets 
evaporate in a few secoiuls. 

For a satisfactory determination of the nuclei con¬ 
tent of the air, ten repetitions of the above manipulations 
are generally made. 

If for a ^ven setting of the piston, more than ten 
droplets are deposited on the chosen square on the first 
expansion, the olxservation is discarded, the receiver 
cleared of nuclei, and a new setting of the piston, rep¬ 
resenting a smaller proportion of polluted air, is adopted 
for the particular occasion. To count more than tea 
particles before some of them evaporate is very diffi¬ 
cult, and the piston setting is always made such as to 
keep the mimber deposited at any one exixmsion at some 
value smaller than ten per square millimeter. 


Periods of Observation 

The first series of nuclei measurements atWatheroo 
was made from February to April, inclusive, in 1924, 
one observation being made daily, generally at about 09h. 


During the summer of 1928, A few additional observation^ 
were made, but record of these has been lost. In 1931, 
observations were made ip'September and October; in 
this case also the time of otoervation was generally 
about 09h, although some of the observations were ob¬ 
tained between 14h and 16h. Regular dally measurratent 
of nuclei at d9h was begun April 6, 1933, and has con¬ 
tinued with but few interruptions since that time. 7%e 
observations made in 1924 and 1931 were revised in 1932 
after corrected constants for the coimter had been de¬ 
termined. . .. 


Tables of Data 

Nuclei data for 1924, 1931, 1933, and 1934 appear in 
the last section of this volume in Table 4. The measure¬ 
ments show that in the wet season the concentration at 
09h(^nerally ranges between 500 and 2000 nuclei per cc 
whereas in the dry season the concentration averages 
higher, the values ranging between 20OO and 5000 per cc. 
Measurements made on a few smoky afternoons gave 
concentrations of 20,000 to 30,000 per cc but suCh high 
values were rarely found at 0^. 


GENERAL DISCUSSION OF RESULTS 


Computation of Air-Eartb 
Current Density / 

Values of air-earth current density have been com¬ 
puted from potential gradient and conductivity using the 
formula i * G0t+ + X-)/30jp00 where i is the air- 
earth current density in 10-7 esu, G is the potential 
gradient in volts per meter, and X + and X - are the 
conductivities in 10-8 esu. Because of the excessive 
amount of computation required to obtain current densi¬ 
ties for every kmr of the 1381 [selected days, this was 
not undertaken; instead approximate values were com¬ 
puted, using the 11-year means of potential gradient and 
conductivity for each hour of the day in each month. 
Later, for four representative mon&s, January, March, 
June, and July, computations were made of current den¬ 
sities for single-year means for each hour of the day; 
the resulting values, when averaged for the 11-year pe¬ 
riod, were consistently 2 or 3 per cent lower than those 
directly obtained for 11-year means. The character of 
the dlumal-variatlon curve for air-earth current densi¬ 
ty was, therefore, essentially the same for both methods 
of treatment. 


Diurnal Variation 

In Figures 8 to 11 are shown the average dlumal- 
varlation curves in each month, for the 11-year period, 
for potential gradient, positive and negative conductivity, 
and computed alr-earlh current density. The scales for 
the figures have been kept the saioe, aM seasonal 
changes and other Interesting features may accordingly 
be readily seen. 

In the early months of the year, the comtuctlvities 
are in general low and the potential gradient is high, but 
as the year progresses into the wet season (May to Octo¬ 
ber) toe conductivity values increase and the potential 
gradient decreases. In toe lateVo”**'® year, there 


is a return to low conductivities and high gradients. In 
view of these reciprocal changes, a smaller seasonal ef¬ 
fect on computed aif-earto current density, as anticipat¬ 
ed, was found to be the case. However, in January airf 
February, toe smokiest months of each year, the current 
densities were much lower than in any of toe other 
months, perhaps because of increased columnar resist¬ 
ance over the station occasioned by toe accumulation of 
smoke in toe atmosphere. 

Seasonal Differences in 
Diurnal Variation 

The diumaJ variation in potential gradient is strik¬ 
ingly different in the wet and dry seasons of the year. In 
toe dry summer season, the variatiMi is regular in char¬ 
acter, toe maximum value occurring near midnight, 120 
east meridian time (EMT). iln the wet, cold season, toe 
diurnal-variation curve is broken and Irregular with a 
maximum between 14h and 17h. The conductivity curves 
show less seasonal difference. They are regular through¬ 
out the year , but toe times of maximum and minimum 
change somewhat with season, occurring at about 06h 
and 18h, respectively, during the hot season, and at 
about 08h and 16h during toe cold season. 

It should also be noted that toe positive ai^ negative 
conductivity curves are not in phase; there is a lag in 
time of occurrence of both maximum and minimum for 
the negative conductivity as compared with the ;x)sitive. 
The lag in time of maximum, however, differs somewhat 
from toe lag in the time of nilnimum. While the maxi¬ 
mum lag^s about an tour, the minimum lags two hours or 
more, so that the interval between maximum and mini¬ 
mum is smaller for positive conductivity than for ne^- 
tive. This diflerence in character of diurnal variation of 
toe two conductivities gives rise to a diurnal variation 
in toe ratio of positive to negative. The variation to this 
ratio through toe day, for different times of year, will be 
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discussed in detail later when consideration is given to 
the application of the “electrodeyiheory’’ of J. Scholz 
[10] to the data here presented. 

The diurnal-variation curves for computed air-earth 
current density reflect the seasonal differences in the 
potential-gradient curves, being more irregular in |he 
wet season than in the dry, without, however, departing 
from the essential characteristics of an early-morning 
maximum and early-evening minimum. 

The seasonal difference in each element is more 
easily seen through comparing the curves in Figure 12. 
Mean curves are given for the period November to 
March, representative of the hot, dry Reason of the year, 
and for the period May to August, repfesentatlte of the 
cold, wet season. All elements differ considerably in 
both magnitude and character pf variation for the two 
seasons, but the potential gradient is outstanding in this 
respect For a few hours around noon, both magnitude ^ 
and variation in potential gradient are similar in the two 
seasons. For all other hours the day, the difference 
is very marked. The noted similarity during the few 
hours around noon is unexpected, for both conductivities 
are much higher at all hours of the day during the wet 
season than during the dry and one might accordingly 
expect the potential gradient to be lower at all hours 
during the wet season than during the dry. In view of 
the above consideration, it is s^jparent that the air-earth 
current density is particularly high around noon during 
the wet season as compared with the dry season, as may 
be seen from the upper set of curves In Figure 12. As 
will be apparent from later discussions, the factor most 
responsible for this difference in character of the air- 
earth current-density curves is the total potential be¬ 
tween Earth and the upper conducting layer. 

Harmonic Analysis 

Some of the features of the diurnal-variation curves 
for the different elements are further revealed by har¬ 
monic analyses, the results of which are given in Figure 
13. In tile top row of the figure are three harmonic dials 
for the 24-hour waves in potential gradient, conductivity, 
and computed air-earth current density. In the bottom 
row are the corresponding dials for the 12-hour waves. 
For all three elements, the amplitude of the 12-hour ) 
wave is, in general, only one-fourth or one-fifth as large 
as that of the 24-hour wave. Exceptions to this general¬ 
ization are found in the potential gradient for the months 
from May to September, where the 12-hour wave exceeds 
the 24-hour wave in amplitude, being between 1.2 and 2.9 
times as great. 

The phase angleh for the 24-hour pares in potential 
gradient fall into two groups. In one groip are the eight 
months from September to April, with their maxima be¬ 
tween 21h and 23h, 120“ EMt, or iSh and 15h GMT. 
These are in good agreement with the time of maximum 
of the universal 24-bour wave over the oceans found by 
Mauchly [11]. The four; remaining months of Ma^ to Au¬ 
gust have their maxima betwwm IBh and 18h, 120 EMT, 
or 07h and lOh GMT, and thus are in disagreement with 
the universal 24-hour wave. 

This disagreement, which was noted in the earliest 
years erf recording, led to carrful investigation and test¬ 
ing of the potential-gradient ^imratus over a period of 
months. It was thought that witi* frequent fogs, miste. 


and rains from May to August, there might be insulation 
leak during the night hours when, the humidity is hij^ to 
spite of all etiorts to prevent it. Leaks at such times 
would obliterate the normal maxima and might be ex¬ 
pected to give diurnal-variation curves similar to those 
obtained. It was finally concluded from the teste that 
insulation leak Was not high and therefore could not be 
responsible for the unusual features of the dlmrnal vari¬ 
ation of potential gradient in the wet season. The present 
study of the 11 years of record supports this conclusioh. 

It appears now that other elements -- conductivity, air- 
earth current density, and the total resistance of the air 
column over the station — undergo diurnal changes which 
can account for the tmusual variation of potential gradient 

In fliih QASinflll 

As shown in Rgure 13, the 24-hour wave in positive 
conductivity has a maximum at 06h, 120“ EMT, while in 
the negative conductivity the maximum occurs more than 
an hour later. This lag of about one hour ^s a persistent 
feature in all months throughout the 11 years. It is a^ 
readily seen in the 11-year means of the conductivitiejs 
in Figures 7 to 11 as was pointed out earlier. The 12|* 
hour waves for the two con^ctivities also show a phase 
difference, though it is not dually pronounced in all 
months. The seasonal changes in conductivity, seep in 
Figures 7 to 11, involving changes in the time interval 
between ma^mum and minimum with change in lengtti of 
day, are not brought out by the harmonic analysis. 

The 24-hour whve for computed air-earth current 
density in Figure 13 shows a conslderaWs systematic 
annual change in phase. In the dry season of November 
to March, the maximum occurs at 03h or 04h, 120 EMT, 
and in the wet season erf May to August, it occurs at 07h i 
or 08h, 120" EMT. From evidence to be presented later, 
this large shift in the time erf maximum appears to be 
governed chiefly by the behavior <rf the total potential 
between ground and upper conducting laye^, since, as the 
later dlscussioi^ will show, the total resistance between 
ground and cbnduoting layer preserves tiie same ti^pe of 
diurnal variation throughout the year. I 

The 12-|touif wave in air-earth current density s^ws 
no systematic a n nual change in time of maximum. The 
amplitude of the 12-hour wave is not so large as that at 
the 24-hour wave, being only alwut one-tidrd as great in 
May and June and about one-fifth as great during tl» re¬ 
maining months. In summarizing th? more Important 
features shown by the harmonic dials in Figure 13, there 
are four points of particular interest; (a) for all three 
elements, the amplitude of the 12-hour harmonic is gen¬ 
erally small compared with that of the first harmonic; 
db) the phase angle (rf the 24-hour wave of the pc^tential 
gradient in each of the months from May to August dif¬ 
fers radically from the phase angle of the well-known 
universal wave found in the curves over the oceans, while 
for each of the remaining months, there is good agree¬ 
ment with the universal wave; (c)'the phase angle of the 
24-hour harmonic for both positive and negative conduc¬ 
tivities remains essentially constant throughout the 
although the time of maximum of the ,negative conductivity 
occurs later than that of the positive by about one hour; 
and (d) tile 24-hour harmonic in computed air-earth cu^ 
rent density has essentially a constant amplitude throupi- 
out the year, while the phase angle changes in a regular 
manner, giving a much earlier time of maximum in De¬ 
cember and January than in June and “July. 
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Annual Changes 

The annual changes in conductivity, potential gradi¬ 
ent, and calculated sdr-earth curreht density are shcjwn 
in Figure 14 for each of the 11 years. Both positive and 
njBgative conductivities are highest during the wet months 
of May to August, with the June values most frequently 
the highest of all. February is most frequently the 
month of lowest conductivity, although during the other 
smoky months the values are also low in all years. In 
all months, negative conductivity values are lower than 
positive. The annual change in potential gradient Is op¬ 
posite to that in conductivity, the smoky months erf No¬ 
vember to March having the highest values and the wet 
months of May to August having the lowest 

The annual curves for calculated air-earth current 
density are similar in character to those for the con¬ 
ductivities, with high values in the wet season and low 
values in the dry. All three elements thus reflect the 
local atmospheric conditions at Watheroo through the 
year. The frequent fires over the surrounding region in 
the months from November to March furitish condensa¬ 
tion nuclei which, even on the selected nohsmoky days 
under discussion, must remain at higher average con¬ 
centrations than the nuclei of the wet season. These 
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higher concentrations thus lower the concentratioas of 
small ions and so cause lower conductivity or higher 
resistivity in the smol^ months than m the other months 
of the year. The lowered fdr-earth rarrent density ^tar¬ 
ing the smoky season implies that this higher resistiv¬ 
ity exists to relatively high levels in the air, as it must 
do sutiiciently to atiect the total resistance of the column 
of air over the station. In the wet season nuclei are no 
ionger supplied by local bush-fires, but there are always 
some nuclei present, either brought in from distanrre- 
gions or created activities at the observatory. How¬ 
ever, these are kept to relatively low concentrations by 
the rains, so that it seems appropriate to find higher 
conductivities and also higher air-earth current densi¬ 
ties during the wet season than during the dry smohjr 
season. ' 

That lower concentrations cd nuclei occur in the wet 
season may be seen from the tables of nuclei measure- 
mento given in Table 4. At 09h in the wet season, the 
concentration generally ranges between 500 and 2000 per 
cc, whereas in the dry season the concentration averages 
higher, the values ranging between 2000 and 5000 per cc. 
Measurements on a few smoky afternoons gave concen¬ 
trations of 20,000 to 30,000 per cc, but such high values 
are rarely found at 09h. 


SPECIAL REPORTS 


Electrode-Effect 

Undoubtedly convection and turlwlent action in the 
atmosphere play an importent role in determining the 
character of the daily, variation in the ratio ^ + A -). 

The seasonal curves^ror wind velocity are shown in Fig¬ 
ure 15. Regardless of season, the wind velocity aver¬ 
ages seven or el^t miles per hour during the daylight 
hours and two to four mllos per hour at night, and the 
change from high to low values, or the reverse, is very 
rapid. During the night hours when there is little mix¬ 
ing of the air, the normal positive electrl€-#eld of the 
Earth can prwiuce a mark^ depletion of the negative 
small ion content near the groi^ (the so-called “elec¬ 
trode-effect”), resulting in a large value for the ratio 
of positive to negative conductivi^. Conversely, during 
Use daylight hours, when there is considerable mixing of 
the air, a marked depletion of nepitive ions near the 
ground cannorbe maintained bjf the electric field of the 
Earth, and consequently the ratio daring this time erf 
minimum electrode-effect will approach unity. 

A theory regarding the electrode-effect, Involving a 
relationship between the ratio of positive to negative 
conductivity, the (electric field of the Earth, and the 
concentration of condensation nuclei, has been developed 
by Schola [101. The important Eaurt played by the con¬ 
densation nuclei in tiie destruction of the small ions was 
recognized by Setolz, and the tiieory was developed on 
the assumption tiiat nuclei are uniformly distirltaited 
with height and are much more immerous tiam small 
ions. Some d the present data have been examined in 
connection with this theory. Acojrding to this timory, 
the ratio <rf positive to nepdlve conductivity at a give* 
height in the atmosphere Is a function d tee potmtial 
gradient pt that height and of the concentration Ot c«m- 
der.sation nuclei. Following considerations similar to 
tiiose outlined 1^ Gish ami Slmrman [12], wto applied 
tee theory to data from Fairbanks, Alaska, nucM 


concentrations have been computed for Watheroo Ifor 
certain periods. Gish and Sherman concluded that the 
theory could be applied to the winter data from Fair¬ 
banks, when the wind velocity did not exceed ^o and 
one-half miles per hour, and to such parts of me sum¬ 
mer data as those for the night hours when the wind did 
not exceed four miles per houz^. It was apparently not 
applicable to data for the daylight Interval in summer 
when the wind velocity usually was six to eight miles 
' per hour. Conditions are, of course, different at 
Watheroo, and it is not possible to predict the degree , 
of turbulence there. Sdnee it appear? likely that pond^- 
tions at night are. generally such that little turbulence 
existe, one may undertake to apply the theory of the 
electrode-effect to data obtained at hii^ht. During the 
daylight hours, on the other hand> it is probable that the 
theory will ndt ajqjly. i 

In the application of the electrode-theory, values of 
potential gradient and the corresponding values of the 
ratio of positive to negative ccmductivity were «sed to 
compute the concentration of condensation nuclei 04 a) 
for each hour of tiie day for different periods of the 
year. Tim results were grouped under three time inter¬ 
vals, namely, OOh to 06h, 07h to-.18h, and 19h to 24h. 
Using the value of the nuclei thus computed with the cor¬ 
responding oteerved value of positive coiiductivity, a 
value for q, the rate d small ion production, was cal¬ 
culated for each of the three periods. It was necessary 
to mnif* certain assumptions in ma ki ng these computa¬ 
tions. The moblUty k of both positive and negative 
small ions was assumed tp be the same and to be e<pial 
to 1.5 cm per sec per volt per cm. Also, it was w- 
sumed that the coefficient of combination of smaU 1^ 
with oppositely chari^ large Ions to 5.4 x lO-o and 
with uncharged-nuclei was 2.7 x 10"®. It was furttor 
assumed that the effective height at which potenttw- 
gradHeat. measurements were made was 50 cm, wniw _ 
that at which the conductivities were measured was 200 
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cm. The results of the caicalations of both Na and q 
are shown in Table 5. , 

As seen from Table 5, the value of q for any group 
of days Is higher during the daylight interval of 0*^1 to 
18h than during either of the intervals at night. This is 
opposite to the effect found at Washington, D. C., where 
variation in q was determined with a thin-walled ioniza¬ 
tion chamber [13]. At Washington q is considerably 
lower during the period of daylight than at night, and 
there is good<reason to exp^t that q at Watheroo should 
follow a similar course. This only emphasizes the point 
that the theory does not apply over this portion of the 
day. 

In the two night periods, the values obtained for q 
are of the same magnitude as those generally accepted 
as representa(tive of other localities, and one may, there¬ 
fore, conclude that the theory of Scholz gives a reason¬ 
able value of q for Watheroo for periods when wind 
velocity is low. Values of Na deduced from the theory 
are somewhat less satisfactory. They are higher than 
the values observed, particularly in lie nonsmohy sea¬ 
son, so that the theory gives only rough agreement with 
observation for this quantity. 

Effect of Nuclei on Atmospheric- 
Electric Elements 

Walt has made a study of the effect of nuclei on the 
various atmospheric-electric elements from simultane¬ 
ous measurements of the number of condensation nuclei, 
the potential gradient, ^nd the positive and negative con¬ 
ductivities [14] for a period of some months in 1924. 
Results of additional simultaneous observations of nuclei 
and the atmospheric-electric elements during the sum¬ 
mer of 1928 have been discussed by Builder [15]. Both 
Nsets of data showed an approximately linear variation ot 
'the number ot nuclei in the air ^th the potential gradient 
as well as with the reciprocals of the conductivities. 

The calculated values of the air-earth current densi¬ 
ty for the data of both 1924 and 1928 diminish as the nu¬ 
clei increase in number, thus indicatii^ that the total re¬ 
sistance between the ground and the upper conducting 
region is effectively increased by tiie nuclei. 

In a further study of the conductivity and nuclei data 
of 1924 and 1928, Gish [16] suggested that the relation¬ 
ship noted was consistent with the recombination law 

q »an^ + 3nN 

Here N and n rrfer to the nuclei and the small ion con¬ 
tent, respectively, of the air; q represents toe rate of 
f small ion production; a is toe recombination coefficient 
^ of small ions; and /3 is the coefficient of combination be¬ 
tween small ions and condensation nuclei. The vah^ of 
q obtained from the computations was surprisingly small. 
Both sets of data were consistent in this respect and also 
in showing a small value of /3. The values computed 
when 1.5 cm per sec per volt per cm was assumed as 
toe mobility of the small ions, and 1.6 x 10“® as the 
value for oc, were q “ 2.21 and /3 = 0.44 x 10”® from 
toe data of 1924, and q = 1.2 I and jS * 0.88 x 10”® from 
toe data of 1911^8. 

Values of q as small as these can hardly be regard¬ 
ed as real for a land station, and one xhay question 
whether the number of small ions in thd lower atmos¬ 
phere can be fully accounted for on the basis of this 


equation or whether the equation must be modified and 
to what extent. This matter has been touched upon by Wait 
[17] and was later examined in considerable detail'by 
Nolan [18]. Although deserving further consideration, 
it is not treated in toe present volmne^ 

Effect of Smoke on Atmospheric- 
Electric Elements 

Simultaneous land and ocean date. —The diurnal W- 
iation of toe electric potential gradient over toe oceans 
was found by Mauchly [11] to be quite independent of the 
location of toe observing station; in other ^vords, he foui^ 
that it followed'universal rather than local time. This 
being toe case, variation from day to day in the mean 
daily values at different ocean stations would also be 
similar. Over land, however, where the potential gradi¬ 
ent is generally affected by local disturb^ces of such a 
nature as to mask to universal variation, toe day to day 
change in daily mean values would not necessarily agree 
with those at an ocean station. The air-earth current 
density, on toe other hand, is usually less affected by 
local conditions, and toe changes in mean daily values of 
this element at a land station mii^ht accordingly show a 
higher correlation with to changes found in this element 
over toe ocean. It was considered of interest, therefore, 
to compare toe day to day changes in air-earto current 
density at Watheroo and over the ocean, emploidag si¬ 
multaneous data for toe two localities. 

Atmospheric-electric olMservations were made over 

the oceans aboard toe Carnegie during all cruises, but 
bnly during toe seventh cruise in 1928 and 1929 were i 
simultaneous obseiwations made at Watheroo. The reJ- 
sults for Cruise vn have recently been published [19]. 
From simultaneous observations of potential gradimit 
and conductivity at Watheroo and on toe Carnegie^ air- 
earth current density values were computed, and these 
have been examined to ascertain toe extent to which toe 
Watheroo daily values follow those found over toe ocean. 
In Figure 16 are plptted dally mean values of the current 
density over toe ocean 0o) against to values found at 
Watheroo ftw)- Three of the curyes represent months 
in toe Watoeroo summer season (November, 1928, Janu¬ 
ary and February, 1929) and the remaining curve, a 
month in to Watoeroo winter season (May, 1929). Dur¬ 
ing May and November, tore is usually very little smote 
in the air at Watoeroo, but in January and February, 
there is a great deal. From to curves it will be seen 
that November and May show a high correlation between 
the dally mean values of current density at Watheroo and 
over toe ocean. During Jamiary and February, on toe 
other hand, tore is extremely low correlation. In other 
words, it appears that toe presence of smoke in to air 
at Watoeroo during January and February is sufficient 
largely to mask to universal changes in to current 
density and that in November and May it is not. To mask 
so thoroughly such changes, toe smoke must appreciably 
alter toe total resistance of the vertical column of air 
over Watheroo. This Implies that smote extends to con¬ 
siderable heights in the atmositore. 

Electrical Resistance of Vertical 
Column of Air 

\. ■ ' ■ ■ ' ’ 

Information concerning toe resistance pflared by to 
vertical column of mr at a station to toe flow of toe alr- 
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earth current Is not very abundant.. An estimate of the 
manimr in which this resistance varies with altitude was 
made by Gish and Sherman [20] from values of conduc¬ 
tivity measured aboard the Explorer II on the strato** 
sphere flight, November 11, 1935. Information concern¬ 
ing the resistance over a station, on land may be secured 
also from observations of air-earth current density n^ade 
simultaneously at the land station and on the ocean, if 
certain reasonable assumptions are made. Over the 
ocean, the current density, iQ, is e<[ual to the ratio of the 
total potential, Eq, between the Earth ami the upper air, 
and the tptal resistance, Rq, in a vertical column of air 
of unit cross-section, that is, i^ = Eo/Rq. Over land, in 
a similar manner, ijj= Et/Rl« assumed at a 

given time that Eg * Et,> “ ^lRiv ^ resist¬ 

ance over land, at the time, is Rl * lo«^L* further, 
the reasonable assumption is made that Rq is constant 
through the day, the character of the diurnal variation of 
Rt may be determined from hourly values of the ratio 

^o/Il* 

During November and December, 1928, aad Jani^ry 
and February, 1929, simultanedus atmospheric-elefctric 
data for the ocean and for Watheroo were obtained on 42 
fair-weather days, and these have been analyzed [21]. 
Because of the prevalence of smoke during the summer 
at Watheroo, it was desirable to separate the data into 
two groups, one for smoky and one for nonsmoky days. 

In the former group were 17 days, and in the latter group, 
25. Diumal-variation curves for the varjous elements 
over the ocean and at Watheroo are shown in Figure 17; 
the curves on ihe right are for the 17 smoky days and 
those on the left for the 25 nonsmoky days. The curve 
at tlie bottom of each set represents the diurnal varia¬ 
tion in R^ at Watheroo, when R- is assumed to be con¬ 
stant through the day. Both bottom curves have essen¬ 
tially the same form. The amplitude of the curve for 
;^moky days, however, is considerably greater than that 
of the curve for nonsmoky days. 

In endeavoring to discover the significance of the 
curves of R^ for both smoky and nonsmoky days, an 
assumption was made as to distribution of smoke in 
the air over Watheroo. It was assumed that the smoke 
existed only in a limited lower region of the atmospliere, 
so tliat one could regard the total column of air over the 
station as being made up of two layers, the lower one 
containing smoke and the upper one free of smoke. Tim 
upper la/er was assumed to have a resistance of r'^jr 
which reinained constant through the day. The lower 
layer was assumed to have a uniform resistivity, 
equal to that derived from the conductivity values of 
toe lower layer of air. On this basis, R^ ^ (r'w + hwPw)» 
where 1% is the effective height of tte lowr layer, then 
io/i™ = l/Rofr'w + KPv)- TWs is an equation of a 
straight line, where Iq/Iw is plotted against fiyf, and Rg, 
r'^, and Iw are regarded as constants. The ratio rV-^o 
equals i©/^ when /o^ = 0, while the ratio h^/Rg repre¬ 
sents the slope of the line. In Figure 18, hourly values of 
ig/U are plotted against for smoky days, and the re¬ 
sult Is a straight line. From this plot the value (rf rV 
R_ is 0.49, and assuming that Rg = 1021 ohms, = 0-49 
X lO^i ohms. The slope of the line is h^/Ro “ 1*4 x 10"^ 
and conseqvmntly the average height (hw) of tiie lower 
layer becomes J.S X lO^ cm or 1.5 km. This height ap¬ 
pears to be essentially constant through the day. , 

In a slmiUr manner, the plot of Ig/iw against /»w 
nonsmoky days was made, and the average value of me 
resistance of the upper layer of the air and effective 
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height of the lower layer were determined. From tids 
plot, shown in Figure 19, if it is assumed Rg = lO^i ohms 
rV is found to be 0.63 x lO^l ohms while hw, except for 
a few hours in the morning, is 1.5 km the value being tte 
same as that obtained for smoky days. F,or a few hours 
in the morning, ly appears to increase slightly to about 
2 km and then quickly returns to the 1.5-km level. This 
apparent change in height will be referred to again in 
later discussion. These results may be compared with 
those obtained for the variation in resistance with height 
from measurements of conductivity aboard the Explorer 
H. [20]. From the curve given by Gish and Sherman, one 
would expect to find between 40 and 50 per cent of tiie 
total resistance lying beyond a point 2 km above the 
ground and the remainder below this point. The present 
determinations of rwi therefore, are considered to be 
in good accord with the data taken aboard the Explorer B. 

Smoke Effect in ll-Year Period 
1924-1034 

In another analysis of the etiect of snioke on the 
atmospheric-electric elements at Watheroo, the 11 
February montlm in the period 1924 to 1934 were criti¬ 
cally examined. In February, as in other summer 
months, the days when smote is noted are interspersed 
more or less irregularly among days when there is no 
smoke observable. The days were grouped under one of 
three headings: (1) selected, least-t^sturbed, fair- 
weather days when there was no evhlence of smote at 
the observatory; (2) fair-weather days when the notes of 
the observers indicated presence of smote or when evi¬ 
dence of smoke appeared to be unmistakable from the 
character of the atoospherlc-electric records them¬ 
selves (the latter chiefly during the night when the ob¬ 
servers were not on du^); and (3) days when the pres¬ 
ence of. smoke was doubtful as well as days when stormy 
weather or other pronounced disturbing influences were 
present. It was found necessary to reject the data for 
both 1924 and 1934, the former because the positive 
conductivity was not recorded, and the latter because 
only three smoky days were available. From toe re¬ 
maining nine February months, 6.0 smoky days and 48 
nonsmoky days were selected. 


Diurnal Variation in Smoke Intensity 

In Figure 20 are curves comparing toe 60 smoky 
days and the 48 nonsmoky days for potential gradient, 
toe sum of positive and negative conductivities, toe ratio 
of positive to negative conductivity, and toe computed 
air-earth current density. Inspection of these curves 
Indicates that smote causes an increase in potential 
gradient, a decrease in the sum of toe coaductiyities, a 
relatively small change in tiie ratio of positive to nega¬ 
tive conductivity, and a notable reduction in toe air- 
earth current density. Furthermore, toe effect of the 
smoke appears to te greatest at night, as toe smoky- 
day curve for each element departs most widely during 
toe night from toe corresponding nonsmoky-day curve. 
This points to greatest intensity of smoke at nig^t, and 
careful notes made through toe years by members of 
toe observatory staff are in accord with such a conclu- 
.sion, ‘ I; 
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The effect of smoke through the 24 tours on potential 
gradient ami conductivity can perhaps better be seen in 
Figure 21, where hourly ratios of smoky- to nonsmoky- 
day values of these elements are plotted. In this figure 
the largest ratios are found at night. The increase In 
potential gradient and decrease in conductivi^, becjuise 
of smoke, range between 50 and 100 per cent during the 
night and only between 20 and 40 per cent in the daylight 
hours. 

• ’■ I 

Vertical Thickness of Lower ^ 
Stratum of Air 

It was pointed out in the discussion of Figure 20 that 
the average value of the air-earth current density on the 
60 smoky days used in this study differed appreciably 
from that on the 48 nonsmoky days. Here, as in the case 
previously discussed, the reduction in current density 
indicates that the smoke is distributed throughout a 
vertical thickness sufficient to affect appreciably the 
total resistance of the vertical air column through which 
the current passes. j 

Using the February data, an estimate ot the effective 
vertical thickness of the lower atmospheric region for 
smoky and nonsmoky days was made, following the pro¬ 
cedure previously outlined. Adopting the same notations 
and the same mathematical development, one has the 
equation io/iw = U/^) frw + NrPw) where the sub¬ 
scripts and letters have the same meaning^ as before. 
According to this equation, a plot of the ratio io/l-wi 
against the resistivity, of the lower stratum of air 
at Watheroo, should :^eld a straight line, provided Rq 
and r'^ are constant. With both assum^ as approal- 
mately constant through the day, plots were constructed, 
one for nonsmoky and another for smoky days at Wather- 
00 . Unfortunately, values erf Iq are available only for 
February, 1929. In view of the generally uniform be¬ 
havior (rf this element, as judged from a comparison of 
results from the variems cruises of the Canitgit» no 
great error is introduced through the use of 1929 values 
of io with values of i- for the entire period of 1924 to 
1934. The resulting plots are given in Figure 24. For 
the nonmnoky days, tee points scatter about a line the 
equation of which is io/l^ * 0.52 + 1.5 x l0“4/i^. Con¬ 
sequently (I/Rq) + l%pv) ® 0.52 1.6 X 10~4pf^, 

that is, rV = 0.52 ^ and b,, • 1.6 x 10-4 r^. if ^ 
assume that Rq = l^f ohms, then r^, » 0.52 X 1^* 
ohms and 1% >= 1.7 km. With a simile procechire fol¬ 
lowed for smoky days, the points are found also to scat¬ 
ter about a line tee equation of which is io/lw " t 
0.93 X lO’^^w Again on tee assumption that R© ■ 1021 
ohms, it is fcHind ttot r^ ^'O.BB X l(^i ohms and 1% • 
1.0 km. These values are in reasonably good agreement 
with those obtained from tee previous study of tee simul¬ 
taneous data of 1928-1929, where r^ and 1% were 0.49 
Rq and 1.4 X 10-4 for smoky days, and 0.53 R© and 
1.4 X 10-4 Rq for nonsmoky days. It is noted for tte 
nonsmoky-day plot of Figure 22 that tee plotted points 
for the early morning tours fie slightly above tee curve 
as drawn; this same effect was even more marked in the 
caste of tlM simultaneous data of November-December, 
1928, and January-February, 1929 [211, and for the lat¬ 
ter data a curve was drawn in Figure 19 to indicate that 
this might represent an increase in effective height of 
the lower stratum erf air. Another Interpretation, how¬ 
ever, is suggested by the curves in Figure 23. 


Ihe solid diurnal-variation curves of Figure 23 
represent tee ratio, io/iw> obtained from simultaneous 
value's of Iq and i^ comiaited from observed values (rf 
tee atmospheric-electric elements for tee period No¬ 
vember-December, 1928, and January-February, 1929. 
They were taten from Figure 17. The dotted curves 
represent valhes of io/iw as computed from the equa¬ 
tion io/i^ = (I/Rq) (rV + l>wA>w)» when Rq, r'yf, and h^ 
are regarded gf constsuits having values as given in tee 
previous paraginph. In tee latter case tee resistance ot 
a column of aif having a height 1^ and a relativity of 
p^, added to tto resistance r^, for tee air column a- 
bove tto heigdit h^, gives a toW resistance relative to 
Rq of tee amount indicated by tee dotted curves. It is at 
once apparent teat when one assumes tee idr column h^ 
to have a resistivity p^ throughout its length, tee total 
resistance of tee vertical air column in tee early hours 
on smoky days is found to be slightly greater than shown 

tee solid curve for smoky days in Figure 23 and that 
for nonsmoky days it is found to be considerably less 
than j^ven by tee solid curve for such days. In other 
words, the results suggest that during tee early hours of 
smoky days tee smoke was somewhat more int^se near 
tee groimd than it was higher up, and on nonsmoky days, 
although smoke may not have been noted near the ground, 
it may have been present at some distance above tee 
ground. 

To eyamlne further the vertical distribution of smoke 
in relation to wind conditions, tee values of potential 
gradient, positive conductivity, and negative conductiyity 
were averaged for tee various wind velocities, zero, one, 
two, etc., miles per hour, for smoky and nonsmoky days. 
for the two hours OOh-Olh and 04h-05h. The investiga¬ 
tion was restricted to these early morning tours in order 
to avoid the introduction of any effect from tee diurnal 
variation. All days in tee three months January, Febru¬ 
ary, and March, in the years 1926 to 1934 were used ;o 
as to Include a sufficient number of days to give , reliable 
results. The resulting mean values of the ix>tential grad¬ 
ient and ttose for the sum of positive and negative con¬ 
ductivity are plotited agal^ the corresponding wind 
velocity in Figure 24 for nonsmoky days (A) and for 
smoky days (B). The plotted values (rf air-earth current 
were obtained from the product of tee mean potential 
gradient and the mean conductivity. The ratio of positive 
to negative con^ctivity was derived from the correspond¬ 
ing mean value of each element. The number of observa¬ 
tions for tee smoky days was considerably smaller than 
for the nonsmoiqr days, and tee results must be consider- 
^ less reliable. 

For nonsmoky days tee conduirfivlty and tee potential 
gradient vary in an inverse manner. For wind velocities 
from zero to five miles per tour tee conductivity de¬ 
creases and tee potential gradient increases with an in¬ 
crease in wind velocity. Bote elements remain essential¬ 
ly constant for wind velocities greater than about five 
miles per hour. The ratio of positive to negative conduc¬ 
tivity undergoes a decrease with an increase'ln tee wind 
velocity, the air-earth current density increases for 
velocities from zero to five miles per hour, and there-; 
after it is essentially constant. 

For tee conductivity on mnoky days the points scatter 
greatly, thus introducing considerable uncertainty. There 
appears to be a tendency, however, for this element to 
increase with wind velocity for velocities greater ti:^ 
four or five miles per hour and for tee potential gradient 
to decrease, the air-earth current remaining morn Or 

r . ■■■ . ■ ■. ■ ■ 


“12 ATMOSPHERIC-ELECTRIC RESULTS 

less constant throughout the entire wind velocity range. ' 
The ratio of .positive to negative conductivity diminishes 
from a high value to a more typical value with an in¬ 
crease in wind velocity from 0 to 12.5 miles per hour. 

The causes for the variation of the various elements 
with wind velocity appear to be consistent, in all cases, 
with those discussed in connection with Figure 23. Ac¬ 
cording to Figure 24, on smoky days the accumulation of 
smoke near the ground during times of calm tesults in a 
low measured conductivity and a high potential gradient. 
The distribution of smoke with altitude appears to be 
sufficiently uniform so that moderate mixing by winds of 
zero to four miles per hour velocity produces no appre¬ 
ciable change in its concentration ne^r the ground. For 
more than moderate mixing, however, the concentration 
near the ground diminishes. This ap^ars to be due to 
something other than a removal of the smoke from the 
air column, for the air-earth current density reipains 
unchanged. It must be due to a reduction in the density 
of smoke in the lower portion of the column as mixing 
produces a more uniform distribution throughout the 
whole column. The smoky-day curves of Figure 28 
suggest such a distribution in intensity of the smoke 
with altitude. The strong electric field on smoky days 
would be expected to produce a scarcity of negative ions 
near the ground compared with the number of positive 
ions, the result being a large value of the ratio of posi¬ 
tive to negative conductivity. During times of calm, the 
number of ions of the two signs will differ greatly near 
the ground and will be more nearly equal at higher levels. 
With increasing velocity of the wind, mixing of the air 
from the different leVels would tend to bring about equal¬ 
ity in the number of ions of each sign near the ground. 
TMs tendency to equality in numbers by mixing is found 
to occur for nonsmoky days as well. Since the field is 
less Intense for the nonsmoky days, the depletion of 
negative ions on such days should I* less near the ground 
at times of calm, and the ratio of conductivities should 
consequently be smaller, as Figure 24 shows. 

The vertical distribution of smoke is very different 
for the norfemoky days, according to the curves shown in 
Figure 23, and the mixing of the air by the wind will 
have a different effect, therefore, on most of the ele¬ 
ments. Ehirlng^calm conditions, smoke, and therefore 
most of the condensation nuclei, if present at all, must 
be confined tp the higher regions of the atmosphere. The 
low nuclei content prevailing in the lower stratum of al** 
will permit a hl^ conductivity. As mixing occurs 
through an increase In wiml velocity oyer the range from 
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zero ^five miles per hour, some of the air of the high¬ 
er repons richer in smoke particles or nuclei will be 
broui^t down to increase the concentration of particles 
in the lower air. This will decrease the conductivity of 
the air near the ground and increase the potential grad¬ 
ient. Some of the smoke particles or nuclei, during the 
mixing, doubtless settle to the ground and thus fure re- 
I moved from the air column. This process reduces the 
total resistance- of the vertical column and results in an 
increase in the air-earth current density. For higher 
wind velocities little further change tatos place in the 
atmospheric-electric elements; this suggests that farth¬ 
er mixing does not greatly alter the distribution of the 
particles and therefore that uniform distribution has 
been essentially achieved. These possibilities appear 
toinsistent with the data of Figure 23 and Figure 24. 

Diurnal Variation in Total Resistance 
of Vertical Air Column 

The total resistance of the vertical column of air 
over Watheroo appears to have a systematic diurnal 
variation, ff the results obtained by the analyses made 
in the fore^ing discussions are accepted as valid. The 
mayiwimn resistance occurs during the night and the 
minipiiim during the forenoon, as shown by such curves 
as those given for the ratio ioAw Figure 23. The 
factors responsible for this ^e of variation have been 
sought. The attempt, has been made to attribute the var¬ 
iation to changes in distrilxition and concentration of 
smoke particles and condensation nuclei iii the air col¬ 
umn. IXiring the smoky season from November to March 
such causes may be real and acceptable, but in the wet 
season from April to October, when diurnal variation in 
total resistance is also found, other explanations are re¬ 
quired. In the wet season sm(Ae is not observed at the 
station, and the kindling of fires in the bush is prohibited 
by law. There are no large Industrial sources of smoke 
closer than Perth, some 120 miles distant. It la diffi¬ 
cult to believe that any considerable effect could reach 
the qbservatory systematically wul dally from such a 
great distance. The ocean is 56 miles away, and al¬ 
though there exists the possibility that salt crystals, 
etc., serve as nuclei and reach the observatory at the 
correct times to bring about the changes in the total re¬ 
sistance, such an explanation seems unlikely. A satis¬ 
factory explanation for the wet season diurnal variation 
in total resistance remains to be found, so that further 
work on the problem is necessary. 


HOURLY VALUES OF ATMOSPHERIC-ELECTRIC DATA 


Hourly values. --Tables numbered 6 to 532 are 
monthly tabulations of potential gradient, positive con¬ 
duct! vlt 5 ', negative conductivity, and meteorology at 
Watheroo Magnetic Observatory. On each sheet of po¬ 
tential gradient and conductivity data there are tabulated 
hourly values which are means for successive perlodsof 
one hour, Uie first for each day l^ing that commencing 
at midnight 120Ui east meridian mean time. On each 
sheet of meteorological data, values of air temperature, 
humidity, clouds, and otiier elements are given for 
stated times of each day, with general notes added to 
describe the prevailing weather conditions. The sheets 
are arranged in sequence of |K)tential gradient, meteoro 


logical summairy, positive conductivity, and negative 
conductivity, in each month, and the inonthly groups are 
arranged consecutively for the 11 years ld24 to 1934. 

Mean daily an d monthly valuea.-0n the t^^lations 
of potential gradient and conductivity, daily mean values 
have been provided for all complete days in the column 
headed "mearf^’ at the right-hand side of each table. The 
tiiree lines at the bottom of each table contain monthly, 
means for certain groups of values in each of the hourly 
columns. In the first bottom line, the means are based 
on dada for all complete days, in the second tine, on data 
for all days complete in potential gradient and both con¬ 
ductivities, and in the third line, on those days selected 
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as being undisturbed or very little disturbed, the selec¬ 
tion being based largely on the appearance of the poten¬ 
tial gradient record. To identify the days Included in 
each of the above groupings, check-marks appear in the 
three columns beside the day of months 

nhnrarter figures.- -Electric character figures have 
been tabulated for all days for which these figures can 
be determined. The character figure is intended to indi¬ 
cate the degree of disturbance on any day, but actually it 
indicates only the duration of negative potential. Three 
figures are used as follows; 

0 = a day with no negative potential gradient, 

1 = a day with an aggregate of two hours of negative 
potential or less, • 

2 - 3 , day with an aggregate of more than |wo hours 
of negative potential. 

Because negative potentials are encountered in dis- i 
turbed weather, and disturbed weather generally causes 
large and rapid fluctuations in potential gradient which 
often make the record illegible, on some disturbed days 
there is uncertainty as to whether the character figure 
should be 1 or 2, and in some cases no figure at all can 
be given. It must be emphasized that very disturbed 
days are encountered which show high and variable posi¬ 
tive values and no negative potential gradient; these are 
“zero” days as well as the very quiet days on which on¬ 
ly average variations are seen, and the sysitem of char¬ 
acterization therefore does not cover the entire range of 
disturbed conditions. Notably, smoke, fog, mist, and 
ha%g may cause very high positive values of potential 
gradient. Although classified as “zero” days, the days 
on which smoke and other disturbing factors are present 
belong in the category of disturbed days. 

Interpolated and approximate values, --Interpolated 
hourly values have been placed in parentheses. Values 
have been interpolated for periods of not more than three 
hours only on days regarded as particularly <juiet and 
undisturbed. No interpolating has been done over periods 
of bad weather. Approximate values have been placed in 
brackets; values found incomplete or made uncertain be¬ 
cause of bad instrumentation or values obtained over pe¬ 
riods of great disturbance have been indicated as approx¬ 
imate if recorded at all. 

Explanatory symbols. —Where values are missing on 
the tabulations and in cases where information on certain 
hourly values would be useful in a study of the data, S 3 mi- 
bols and letters have been given, defined as follows: 


The half bracket, f J » is used to enclose one or . 
more hourly values which weather notes h^ve indicated 
as having been obtained during periods when high wizds, 
smoke, fog, mist, haze, and other effects likely to be 
associated with pollution particles in the atmosphere 
have been present as disturbing factors in the vicinity of 
the observatory. These effects have been taken as being 
something other than “bad weather,” the latter term 
being reserved for effects outlined in the next paragraph. 

The serrated bracket, ^ ^ > is used to enclose val¬ 
ues obtained during rains, hailstorms, and thunder¬ 
storms, and when heavy storm clouds were noted in the 
vicinity. These effects have been grouped under the 
general classification of “bad weatiier.” 

The letter N has been placed before hourly values of 
potential gradient which on the average are positive but 
which Include some recording of negative gradient. It 
has not been possible to indicate the duration or magni¬ 
tude of the negative value, but in many cases such val¬ 
ues exist for only a minute or two in the hour, and ap¬ 
pear as very sudden excursions from the prevailing 
positive value on the photographic record. 

The letter Z appears in place of a numerical value 
of potential gradient when rapid variation in that ele¬ 
ment prevents satisfactory photographic recording. When 
the record indicates with reasonable certainty that pos¬ 
itive potential gradient has existed throughout the dis¬ 
turbed interval, Z+ is used, and Z- is used when neg¬ 
ative gradient has been recorded throupfhout. 

On the tabulations of meteorological data conven¬ 
tional cloud designations have been used as follows: 


Cirrus 

Ci 

Fractocumulus 

FrCu 

Cirrocumulus 

CiCu 

Stratocumulus 

StCu 

Cirrostratus 

CiSt 

Stratus 

St 

Altocumulus 

ACu 

Cumulonimbus 

CuNb 

Altostratus 

ASt 

Nimbus 

Nb 

Cumulus 

Cu 

Nimbostratus 

NbSt 


The amount of overcast sky has been indicated on the 
scale of zero for cloudless to ten for overcast. 

Wind velocity aS measured by the anemograph has 
been recorded in miles per hour. 

Notes indicating the presence of smoke, fog, mist, 
haze, rain, thunder, lightning, hall, frost, and other 
factors of interest in the study of atmospheric electricity 
have been placed in the last column on th^ meteorologi¬ 
cal tables. ' 
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Fig. 1. Atmospheric-elwtric observatoi 7 with wooden louvers surrounding an inner concrete structure 
with 50 cm air space between; insert shows potential-gr^ent collector-rod with ionium collector- 
disk at tip and tubular hood to protect insulators and automatic relay 
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Fitr. 6. Reproductions of photographic record of potential gradient and conduct shoeing effect of 
smoke, March 12-13 and 24-25, smoky days, March 19-20, not smoky 























































































































ilg, 8. Diuriuil variation in recorded potential gradient and conductivities and in computed air-earth 
current for selected fair-weather days, 10-year means for January and February, 1925-1934; 
11-year means for March, 1924-1934 
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r. 9. Diurnal variation in recorded potential gradient ami conductivities and in computed air-i 
current for selected fair-weather days, 11-year means for April, May, and June, 1924-1934 
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Pig. 12. Seasonal differences In atmospheric-eiectrlc elements, selected fair-weattor days 
1924-1934. (May to August, cold wet season, 580 days; November to March, hot dry sea¬ 
son, 407 days) ^ ' 









































28 


fig. 17. Diurnal Tariattcm of atmospheric^electrlc elemonts at Watl^roo and over the ocean from sliiiultaneous obserratione 
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Fig. 24. Mean rariation of atmoephertc-electrlc elements with wind velocity at 
Watheroo (A) nonsmol^ and (B) smoky days, intervals OOh-Olh and 04h-05h, 
January to March, 1924-1934 
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Table* 1. Observatory staff from 1924 to 1934 

Year 

Observer-in-charge 

Observers and aides 

1924 

G. R. Wait, to May 1 

H. F. Johnston, from May 1 

J. E. I. Cairns; 0. W. Torreson; J. Shearer, 
to February 

i ^ 

1925 

H. F. Johnston 

J. E. I. Cairns; 0. W. Torreson < 

1926 

H. F. Johnston 

J. E. I. Cairns; F. W. Wood; 0. W. Torreson, / 
to May 31; J. W. H. Lugg, during university<^ 
holidays 

1927 

H. F. Johnston 

J. E. I. Cairns; F. W. Wood; S. E. Coalstsd, 
during university holidays ^ 

1928 

H. F. Johnston ^ ^ 

J. E. I. Cairns, to Aug. 9; F. W. Wood; ^ 

G. Builder, from Aug. 13; V. R. Brown, S. E. 
Coalstad, 6. A. McIntyre, during dniversity 
holidays 

1929 

H. F. Johnston, to Nov. 22 

F. W. Wood, from Nov. 22v 

F. W. Wood, to Nov. 22; G. Riilder; S. E. 
Coalstad, G. R. W. Meadley, H. D. Poole, 
during university holidays 

1930 

F. W. Wood, to Apr. 19 

W. C. Parkinson, from Apr. 19 

F. W. Wood, from Apr. 19; G. Builder, to Aug. 
18; A. A. J. Crowne, from Aug. 18: «• 0. _ 

Curedale, from Sep. 29; S. E. Coalstad, 0. P. 
Falls, during university holidays 

1931 

W. C. Parkinson 

F. W. Wood: R. G. Curedale; A. A. J. Crowne, 
to Dec. 31 

1932 

W. C. Parkinson 

F. W. Wood; R. G. Curedale; W. Culmsee, from 
Jan. 1 

1933 

W. C. Parkinson, to Dec. 8 

A. D. Ross, from Dec. 6 

W. Culmsee; R. G. Curedale; J. J. Hogan, from 
Jan. 19 

1934 

A. D. Ross, to Mar. 1 

W. C. Parkinson, from Mar. 1 

W. Culmsee; J. J. Hogan; R. G. Curedale, to 

Aug. 30 1 




Table 2. Total monthly rainfall inches) and dhys on which rain fell, 
Watheroo Magnetic Observatory, 1924>1934 


Montii 

Year 

1924 

1925 

1926^ 

1927 

1928 

1929 

Days 

Inches 

Days 

Inches 

Days 

Inches 

Days 

Inches 

Days 

Inches 

Days 

Inches 

Jan 

3 

0.02 

6 

0.72 

4 

0.06 

3 

0.03 

8 

0.67 

1 

0.54 

Feb 

3 

0.14 

7 

0.69 

5 

0.16 

3 

0.24 

1 

0.00 

6 

2.59 

Mar 

4 

0.08 

5 

0.14 

8 

0.50 

13 

3.74 

5 

0.16 

5 

0.40 

Apr 

2 

0.05 

7 

0.14 

18 

2.18 

5 

0.35 

8 

" 0.57 

3 

0.02 

May 

15 

2.17 

17 

1.89 

15 

2.04 

9 

1.26 

9 

1.45 

18 

3.57 

Jun 

IS 

2.38 

14 

3.06 

15 

2.81 

11 

3.89 

11 

1.29 

15 

5.16 

Jul 

13 

2.04 

14 

2.66 

23 

4.85 

16 

2.53 

19 

3.97 

17 

2.81 

Aug 

13 

3.05 

7 

0.42 

19 

2.52 

19 

1.26 

17 

1.76 

13 


Sep 

13 

1.03 

10 

2.01 

10 

1.44 

13 

1.26 

14 

1.38 

8 

0.53 ^ 

Oct 

16 

2.00 

• 18 

0.49 

11 

1.49 

10 

0.61 

7 

0.69 

11 

0.57 

Nov 

11 

0.46 

10 

0.24 

10 

1.63 

2 

0.06 

2 

0.06 

7 

0.65 

Dec 

1 

0.05 

8 

2.00 

3 

0.01 

6 

0.23 

7 

2.40 

4 

0.03 

Totals 

109 

13.45 

123 

14.46 

141 

19.69 

110 

15.46 

106 

14.40 

108 

18.58 


Month 

Year 

___ .SI_____ 


1930 

*! 

4 

*31 

imiQniiiii 

1933 

1934 

Total 

Days 

Inches 

Days j 

Inches 

Days 

Inches 

Days 

Inches 

Days 

Inches 

Days 

Inches 

Jan 

0 

0.00 

1 

0.00 

7 

0.36 

3 

0.06' 

8 

2.03 

44 

4.49 

Feb 

1 

0.00 

1 

0.03 

1 

0.00 

2 

0.15 

2 

0.11 

32 

4.11 

Mar 

8 

0.75 

3 

0.09 

5 

4.05 

7 

0.17 

11 

6.48 

74 

16»54 

Apr 

11 

1.07 

8 

0.57 

10 

1.42 

3 

0.36 

8 

3.37 

81 

10.10 


11 

0.56 

11 

4.49 

13 

2.31 

14 

3.11 

9 

0.94 

141 

23.79 

Tun 

20 

6.62 

10 

1.93 

12 

1.79 

14 

5.99 

14 

2.44 

151 

. 37.36 

Jul 

18 

3.62 

21 

4.20 

18 

3.05 

12 

1.73 

13 

2.84 

184 

34.10 

Aug 

23 

1.75 

17 

3.44 

18 

5.58 

11 

1.91 . 

13 

1.87 

170 

2S.4S 

Sep 

14 

0.93 

17 

2.04 

8 

0.73 

8 

1.32 

16 

0.95 

131 

13.62 

Oct 

11 

1.42 

9 

0.49 

12 

1.99 

11 

1.25 

7 

0.17 

123 

11.17 

Nov .. 

8 

0.21 

1 

0.12 

1 

0.01 

5 

0.09 

5 

0.14 

62 

3.67 

Dec 

3 

0.09 

7 

0.67 

3 

0.06 

1 

Q.2S 

5 

0.10 

<8 

5.89 

Totals 

128 

17.02 

108 

18.07 

108 

21.35 

91 

16.37 

111 

21.44 

1241 

190.29 
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Table 3. Faclors for reduction of recorded volts to volts per meter, 
Watheroo Magnetic Observatory, 1924-1934 


Date 


Observed 

factor 


Average 

factor 


Adopted 

factor 


Date 


Observed 

factor 


Average 

factor 


Adopted 

factor 


1924 


Jan 

4 

Jan 

9 

Jan 

10 

Jan 

11 

Mar 

25 

May 

26 

Jul 

28 

Oct 

7 

Dec 

4 

1925 

Jan 

5 

Feb 

2 

Mar 

16 

Apr 

6 

Apr 

24» 

May 

4 

May 

9 

May 

11 

Jun 

10 

Jul 

3 

Aug 

4 

Aug 

31 

Sep 

18 

Nov 

17 

Dec 

11 

1926 


Jan 

21 

Jan 

22 

Feb 

9 

Mar 

1 

Apr 

29 

Apr 

30 

Jun 

7 

Jul 

13 

Aug 

3 

1927 

Jan 

24 

Apr 

7 

Jul 

15 

Aug 

9 

Sep 

23 

Sep 

24 

Nov 

26 

Nov 

28 

Dec 

1 

Dec 

2 

Dec 

5 

Dec 

8 

1928 ‘ 

May 

1 

May 

2 

May 

18 

Oct 

2 

Oct 

3 


} 


1929 


Jan 
Jan 
Jan 
Feb 
Mar 
May 29 
Jun 10 


24 

25 
29 

8 

8 


1.31 

1.32 
1.25 
1.38 

1.27 
1.43 
1.35 

1.28 

1.22 

1.29 

1.33 
1.32 

1.30 

1.13 
1.18 

1.15 

1.12 

1.16 

1.17 
1.19 

1.18 
1.18 

1.14 

1.11 

1.14 

1.15 

1.14 
1.18 

1.15 

1.19 

1.17 

1.18 

1.16 

1.15 

1.16 
1.12 
1.12 
1,16 
1.10 
1.06 
1.10 

1.14 
1.12 
1.12 

1.15 

1.21 

1.16 
1.12 
1.06 

1.13 
1.11 
1.08 
1.11 
1.12 

1.14 
1.06 


1.31 


1.31 


1.31 


1.31 


1.15 


1.16 


1.16 


1.16 


1.13 


1.15 


1.14 


1.14 


^Removed radio mast and antenna, April 24, 1925 
Emitted from average 


1929 
Jul 5 
Nov 18 
Nov 27 

1930 
Tan 24 
Feb 27 
Mar 31 
May 30 
Jul 21 
Sep 1 
Sep 23 
Oct 20 
Dec 29 

1931 


23 

2 


Jan 
Feb 
Mar 23 
May 18 
Jul 27 
Sep 25 
Oct 12 
Nov 23 
1932 


Feb 

1 

Mar 

7 

Apr 

15 

May 

16 

Jun 

20 

Jul 

28 

Aug 

19 

Sep 

14 

Nov 

16 

Dec 

14 

Dec 

30 

1933 

Jan 

19 

Feb 

15 

Mar 

13 


Apr 11 
May n 
Jun 16 

Aug 16 
Sep 11 


Oct 

Oct 


26 ^ 
SO 


Nov 16 
Dec 12 
1934 
Jan 17 
Feb 19 
Feb 28 
Mar 14 
Apr 23 
May 23 
Jun IS 
Jul 18 
Aug 15 
Sep 20 
Oct 17 
Nov 15 
Dec 20 


1.10 

1.08 

1.11 

1.13 

1.10 

1.11 

1.13 

1.14 
1.09 
1.10 
1.11 
1.12 

1.14 

1.09 

1.11 

1.13 

1.16 

1.09 

1.09. 

1.32b 

1.09 

1.08 

1.12 

1.09 

1.11 

1.13 
1.11 
1.10 
1.12 
1.10 
1.10 

1.10 

1.09 

1.08 

1.11 

1.14 
1.14 
1.09 
1.11 
1.08 
1.00 
1.06 
1.13 
1.13 

1.11 

1.08 

1.10 

1.13 

1.13 

1.09 

1.11 

1.11 

1.13 

1.11 

1.06 

1.10 

1.07 


1.10 


1.13 


1.11 


1.12 


1.12 


1.11 


1.10 


1.11 


1.10 


1.11 


1.10 


1.10 
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Table 4. Nuclei-concentrations at Watheroo Magnetic Observatory, 1924, 1931, 1933, and 1934 



1924 

1931 

Han* 

February 

March 

April 

V 

Sep 

tember 



Hour 

N X 10-3 
per cc 

Hour 

N X 10-3 
per cc 

Hour 

10-3 

per cc 

- . - 

Hour 

N ^ 10-3 
per cc 

Hour 

N X 10-3 
par cc 

Hour 

N X 10-3 
per ec . 

1 




- 

8.5 

] 

7.07 

8.6 

1.05 





2 





8.8 

6.10 

8.7 

2.15 





3 





8.6 

5.20 

8.8 

1.60 





4 





8.7 

5.85 

8.4 

2.40 





5 





8.6 

20.92 

8.8 

1.05 





6 





8.4 

3.66 

8.8 

0.30 


\ 


1.13 

7 





8.6 

3.42 

8.7 

2.20 

10.2 

2.27 

15.5 






8.5 

4.13 

8.7 

1.35 

10.8 

/ 1.24 

15.5 

1.13 






9.2 

3.50 

9.6 

1.00 

9.4 

0.44 


0.27 

10 





8.6 

1.20 

9.8 

1.05 

10.6 

0.40 

16.8 

1.13 

JL w 

11 





8.5 

1.10 

9.0 

3.40 

9.3 

0.72 

16.2 

0.53 

12 



i 


8.7 

1.65 

9.4 

1.60 

9.2 

1.39 



13 





8.6 

1.15 

9.0 

. 1.65 





14 





8.4 

2.60 

8.6 

1.35 





15 





8.6 

1.65 

8.6 

1.60 





16 





8.8 

2.37 

8.5 

1.80 





17 





8.6 

1.05 

8.6 

4.70 





18 

- 




8.6 

2.45 

8.6 

6.30 



? 


19 





8.6 

1.55 

8.6 

2.80 





20 





8.9 

4.00 

8.8 

0.65 





21 





9.0 

7.20 

8.6 

,0.70 





22 



13.0 

4.50 

8.6 

3.65 

8.7 

2.70 





23 

8.8 

1.55 



8.6 

6.60 

8.7 

1.55 





24 

10.8 

8.60 

17.2 

18.30 

8.4 

1.40 

8.7 

0.75 





28 

8.9 

41.40 

19.0 

43.80 

8.3 

3.40 

8.8 

1.35 





26 

8.7 

27.30 



8.8 

2.25 

8.7 

1.55 





27 

8.8 

13.45 



8.4 

2.20 

6.2 

3.75 





28 

8.8 

30.90 



8.6 

1.25 

8.4 

1.40 



1 


29 

8.4 

27.00 



8.5 

2.00 

9.4 

0.90 





30 




8.8 

1.15 

9.5 

2.45 





31 





8.2 

0.65 







Sum 



112.37 

5710 

« • « » « 


Mean 



3.62 

1.90 





87 
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Table 4. Nuclei-concentrations at Watheroo Magnetic Observatory, 1924, 1931, 1933, and 1934--Continued 


1931 

October 

April 


N X 10-3 


N X 10“3 

N X 10-3 

Hour 

per ci 

Hour 

per cc 

Hour per cc 





m 





9 20 1.25 





9 15 1.05 





9 15 0.75 





9 25 0.36 





9 25 1.70 





9 10 1.30 



16.3 

1.20 

9 20 3.25 

9.4 

1.25 




9.6 

0.70 

18.3 

0.50 


9.5 

0.20 

16.1 

0.17 


9.6 

0.85 



/ 

9.7 

1.45 

16.1 

3.20 


9.8 

1.00 


...A 

f 

9.2 

0.65 

16.1 

2.85 . 


9.7 

1.25 

18.7 

0.70' 


9.5 

0.65 

16.0 

0.75 


9.3 

1.10 

16.3 

0.70 


9.3 

1.00 




9.3 

1.40 

• # • • • 



9.3 

0.65 

16.2 

0.55 


.... 


14.5 

0.30 

- 

.... 


14i2 

0.70 


* • * * 


16.5 

1.65 




Hour 

N X 10-3 
per cc 

N X 10-3 
Hour per cc 

Hour 

N X iO-3 
percc 

h m 


h m 


h m 




9 15 

0.42 

9 10 

0.32 



9 15 

0.38 

9 30 

1.25 



9 16 

0.80 

9 35 

0.44 

9 10 

1.10 

9 15 

0.48 

9 10 

0.28 

9 16 

1.20 

9 10 

0.38 

9 30 

0.29 

9 10 

1.40 

9 SO 

0.40 

9 25 

0.58 

10 10 

1.02 

9 10 

0.38 

9 25 

0.71 

9 05 

1.70 

9 10 

0.55 

9 20 

0.79 

9 10 

1.55 

9 10 

0.36 

9 30 

0.48 

9 ir 

1.35 

9 30 

0.41 

9 10 

0.31 

9 10 

0.49 

9 30 

0.20 

9 10 

0.22 

9 10 

0.72^ 

9 30 

0.18 

9 10 

0.60 

9 10 

2.15 

9 10 

0.21 

9 25 

0.36 

9 25 

1.15 

9 15 

0.19 

9 10 

0.40 

925 

2.35 

9 20 

1.10 

9 10 

1.15 

9 10 

1.50 

9 30 

1.90 

9 10 

1.25 

9 10 

0.85 

9 to 

2.55 

9 10 

0.90 

9 10 

1.15 

9 10 

1.60 

9 SO 

0.34 

9 10 

0.70 

8 45 

1.65> 

9 10 

0.78 

9 10 

0.32 

9 10 

2.80 

9 10 

2.45 

9 20 

0.70 

9 10 

0.59 

9 30 

5.50 

9 25 

0.50 

9 10 

0.70 

9 30 

0.36 

9 so 

0.31 

9 10 

1.05 

9 30 

3.36 

9 35 

0.54 

9 10 

1.00 

9 30 

0.99 

9 35 

0.37 

9 10 

1.40 

9 10 

1.25 

9 25 

0.40 

9 10 

0.74 

9 25 

0.36 

9 30 

0.27 

9 25 

0.14 

9 25 

0.25 

9 10 

0;26 

9 15 

0.21 

9 25 

0.36 

9 15 

1.40 

9 10 

0.41 

9 25 

0.56 

9 40 

2.45 

9 10 

0.54 

9 25 

1.55 

9 15 

2.01 



9 10 

1.50 



29.91 


1.07 


23.82 


0.79 


29.92 


0.97 











































Table 4. Nuclei-concentrations at Watiieroo Magnetic CTaservatory, ^924, 1931, 193 3, an d 1934--Continued 


Day 

1933 

_______ 

August 

September 

October 

November 

De< 

cember. 

Hour 

N X 10“3 
per cc 

Hour 

N X 10-3 
per cc 

Hour 

N X 10-3 
per cc 

Hour 

N X 10-3 
per cc 

Hour 

N X 10-3 
per cc 


h 

III 


h 

m 


h 

m 


h 

m 


b 

m 


1 

9 

10 

2.55 

9 

10 

1.50 

9 

25 

0.41 

9 

10 

0.35 

9 

10 

0.34 

2 

9 

10 

1.20 

9 

10 

4.30 

6 

15 

0.50 

9 

10 

0.64 

9 

10 

1.15 

3 

9 

10 

1.55 

6 

10 

1.55 

9 

10 

0.56 

9 

10 

0.66 

6 

20 

0.4l 

4 

9 

10 

0.60 

9 

10 

2.65 

9 

10 

0.18 

9 

10 

2.65 

9 

20 

1*S0 

5 

9 

10 

1.16 

9 

10 

1.25 

9 

15 

0.23 

9 

10 

1.45 

9 

10 

0.41 

8 

9 

so 

0.28 

9 

10 

0.31 

9 

20 

0.27 

9 

10 

0.90 

9 

20 

0.40 

7 

9 

10 

0.49 1 

9 

10 

1.15 

9 

25 

0.35 

9 

20 

0.55 

9 

HK 0.69 

8 

9 

20 

0.36, 

9 

10 

1.95 

9 

20 

0.82 

9 

10 

0.39 

1 9 20 

0.35 

s 

9 

10 

1.18 

9 

10 

0.75 

9 

10 

1.02 

9 

30 

0.56 

9 

20 

0*54 

10 

9 

10 

2.50 

9 

25 

0.85 

9 

10 

0.95 

6 

10 

0.50 

9 

20 

0,54 

11 

9 

10 


9 

10 

3.35 

9 

10 

0.66 

9 

10 

0.41 

9 

10 

0.86 

12 

9 

10 

1 /W 

6 

10 

5.45 

9 

10 

0.80 

9 

80 

0.40 

9 

20 

0.81 

13 

9 

20 

0.01 f 

9 

10 

1.25 

9 

10 

1.80 

9 

20 

0.61 

9 

25 

0.61 

14 

9 

25 

0.76 

9 

20 

■ 0.95 

9 

10 

0.42 

9 

15 

0.40 

9 

10 

0.64 

15 

9 

10 

2.00 

9 

IS 

0.48 

9 

10 

0.42 

6 

15 

2.05 

9 

10 

0.49 

16 

9 

10 

1.05 

9 

15 

0.31 

9 

10 

0.85 

9 

20 

1.65 

9 

10 

1.00 

17 

9 

25 

0.72 

9 

18 

0.26 

9 

20 

0.29 

9 

20 

0.68 

6 

20 

1»25 

18 

9 

25 

0.37 

9 

10 

0.46 

6 

30 

0.34 

9 

20 

0.80 

9 

20 

1*45 

19 

9 

15 

0.33 

9 

10 

1.05 

9 

li) 

0.30 

9. 

10 

3.25 

9 

20 

.0.66 

20 

9 

15 

0.89 

6 

10 

3.15 

9 

10 

0.51 

9 

10 

1.60 

9 

20 

0*88 

21 

9 

10 

0.65 

9 

10 

0.44 

6 

10 

0.35 

9 

10 

0.66 

9 

20 

0*58 

22 

9 

10 

2.30 

9 

10 

2.45 

9 

20 

0.36 

6 

10 

0.65 

9 

10 

0.92 

23 

9 

10 

12.80 

6 

10 

1.55 

9 

10 

0.85 

6 10 

0.72 

9 

10 

0.86 

24 

9 

10 

0.56 

9 

20 

1.96 

9 

10 

0.49 

9 

10 

1.09 

9 

20 

0*88 

25 

9 

10 

0.41 

9 

10 

1.20 

9 

15 

1.80 

9 

10 

0.64 

9 

20 

0.68 

26 

9 

10 

0.26 

9 

10 

1.20 

9 

15 

1.50 

6 

10 

11.00 

9 

50 

0*48 

27 

9 

10 

0.32 

9 

10 

1.00 

9 

15 

0.49 

9 

10 

0.41 

9 

20 

0*44 

28 

9 

10 

0.60 

9 

10 

0.90 

9 

15 

1.50 

9 

15 

0.61 

9 

10 

0.75 

mV 

20 

9 

35 

1.20 

9 

10 

1.40 

9 

10 

0.59 

9 

10 

0.39 

9 

20 

0.58 

m 9 

30 

31 

8 

0 

50 

IS 

0.32 

0.44 

9 

10 

0.65 

9 

9 

10 

10 

0.28 

0.72 

9 

10 

0.81 

6 

9 

20 

30 

0.76 

0.60 

Sum 

41.34 

45.74 

1 20.61 

37.01 

22.02 

Mean 

1.38 

1.52 

L 

1 

0.67 

1.23 

0.71 
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Table 4. Nuclei-concentrations at Watheroo Magnetic Observatory, 1924, 1031, 1933, and 1934—Continued 


1934 


Day 

January 

February 

March 

April" 

May 

June 

Hour 

QQQS 

Hour 

N X 10“* 
per cc 

Hour 

N X 10-5 
per cc 

Hour 

N X 10-8 
per cc 

Hour 

N X 10-3 
per cc 

Hour 

N X 10-8 
per cc 


h 

m 


h 

m 

' 

h 

m 


h 

m 


h 

m 


h 

m 


1 

9 

20 

0.58 

9 

10 

1.95 

9 

20 

0.40 

9 

20 

2.90 

9 

05 

1.30 

9 

10 

0.81 

2 

9 

10 

0.51 

9 

10 

2.95 

9 

20 

0.31 

9 

20 

1.08 

9 

20 

1.45 

9 

10 


3 

9 

10 

0.45 

9 

10 

2.40 

9 

20 

0.10 

9 

20 

1.70 

9 

20 

0.75 

9 

20 

0.85 

4 

9 

10 

0.51 

9 

20 

2.50 

9 

20 

0.56 

9 

20 

1.70 

9 

20 

1.60 

9 

40 

0.44 

5 

9 

10 

1.35 

9 

20 

0.65 

.9 

20 

0.34 

9 

20 

1.25 

9 

20 

1.35 

9 

10 

1.95 

6 

9 

10 

0.75 

9 

30 

1.70 

9 

10 

2.90 

9 

20 

1.20 

9 

10 

1.25 

9 



7 

9 

10 

0.40 

9 

20 

1.05 

9 

10 

2.00 

9 

20 

1.65 

9 

40 

1.20 


05 


8 

9 

10 

2.65 

9 

20 

0.25 

9 

30 

0.79 

9 35 

1.35 

9 

10 

0.61 




9 

9 

20 

1.26 

9 

20 

1.55 

9 

40 

0.50 

9 

10 

0.08 

9 

05 

0.46 




10 

9 

10 

2.95 

9 

20 

1.45 

9 

05 

0.49 

9 

20 

0.75 

9 

05 

0.44 




11 

9 

10 

0.55 

9 

10 

1.65 

9 

15 

0.95 

9 

10 

0.70 

9 

05 

2.45 


10 

0.34 

12 

9 

10 

1.95 

9 

10 

1.80 

9 

10 

1.70 

9 

10 

14.2 

9 

05 

1.30 


10 


13 

9 

10 

0.75 

9 

25 

0.78 

9 

20 

0.85 

9 

20 

1.35 

9 

20 

1.35 



0.36 

14 

9 

20 

0.31 

9 

20 

3.85 

9 

20 

2.35 

9 

20 

1.05 

9 

10 

0.96 


t i 


15 

9 

20 

1.60 

9 

20 

0.69 

9 

10 

1.05 

9 

20 

1.65 

9 

20 

1.40 


t f 

1.45 

16 

9 

10 

0.90 

9 

25 

1.60 

9 

10 

1.15 

9 

10 

0.85 

9 

20 

1.05 


I 1 

0.45 

17 

9 

10 

0.45 

9 

25 

1.90 

9 

10 

. 2.00 

9 

10 

1.60 

9 

10 

0.80 


m 

2.15 

18 

9 

10 

0.45 

9 

10 

1.15 

9 20 

) 1.75 

9 

30 

3.65 

9 

10 

0.69 


3 


19 

9 

20 

0.68 

9 

10 

0.31 

9 

20^ 

/ 3.90 

9 

05 

1.60 

9 

10 

1.25 


I 

0.24 

20 

9 

20 

0.55 

9 

20 

0.38 

9 

20 

0.54 

9 

08 

0.90 

9 

05 

0.80 


I 


21 

9 

10 

0.31 

9 

10 

1.95 

9 

20 

1.45 

9 

05 

4.40 

9 

20 

0.61 




22 

9 

10 

0.65 

9 

10 

0.78 

9 

20 

2.15 

9 

20 

5.25 

9 

05 

0.44 


05 


23 

9 

IQ 

1.30 

9 

10 

1.50 

9 

20 

1.80 

9 

20 

3.05 

9 

05 

1.00 



0.70 

24 

9 

10 

1.05 

9 

10 

2.65 

9 

20 

1.65 

9 

20 

1.36 

9 

05 

0.34 




25 

9 

10 

0.44 

9 

20 

0.45 

9 

10 

18.5 

9 


2.10 

9 

05 

0.16 



0.48 

26 

9 

10 

0.44 

9 

20 

1.50 

9 

10 

3.70 

9 


1.40 

9 

05 

1.35 


25 

1«15 

27 

9 

10 

0.56 

9 

10 

0.72 

9 

20 

0.99 

9 

10 

13.4 

9 

05 

2.25 


10 

2.15 

28 

9 

10 

2.10 

9 

20 

0.52 

9 

10 

1.30 

9 

10 

4.80 

9 

10 

0.60 


10 


29 

9 

10 

2.50 




9 

10 

0.90 

9 

20 

1.80 

9 

10 

2.05 


iljl 

0.86 

30 

9 

20 

1.80 




9 

10 

0.74 

9 

20 

1.85 

9 

10 

2.05 

9 



31 

9 

10 

0.60 




9 

10 

9.50 




9 

10 

0.46 




Sum 

31.34 

40.63 

50.75 

55.77 

83.77 

26.80 

Mean 

1.01 

1.45 

1.64 

1.88 , 

1.09 

0.89 











































table 4. Nuclel-concert^oiiB at Watteroo Oblatory, ISM, 1811, ISSS, and 


Decenibbr . 

lux l«hS 


Horentber 


Olsb^r 


Shq?toM«b«p*^:' 

Tlrxiii 

p^r ee 


Augait 


NX 10-8 

per ec 


N X 10-8 

■ ’p®3f C*;': 


N X 10- 
per ee 


N X 10“ 
per ce 


Mean 


Table 5^ ComiwtattonB cd Na sund qi Iroin api^eatiOB of Schote'e ttieory erf electrode effi^t 

^ atmospheric-electric data for Watheroo Magnetic Obserrotory, 1884-1884 

,: I-;"':; ^, v..^^'Per^ylg-:^ :• “g^■ • ■ -'g:g; 

^ 00h-06b 07h-l^ lih-8#l 

_ Na I ' ^ 

a-pMrs per cc ion-P«l*^s per cc 


Group erf days 


Ha 

per cc 


NoTemiber-March, selected {aonsmol^) days 4120 
November-March, smoky days 5810 

May-Augusl, select 
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cr 
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cr 
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DESIGNATIONS AND REMARKS: 

♦ = ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CONDUCTIVITIES "fsALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT :J:=SELECTED DAYS 

( )=INTERPOLATED [ ] = APPROXfMATE f J = APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^^sDlSTURBED BY BAD WEATHER 
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POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 

EXPRESSED iT^ MILLIONTHS OF AN ELECTROSTATIC UNIT 

(THE TABULAR VALUES ARE AVERAGES FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 120° EAST MERIDIAN MEAN TIME) 



DESIGNATIONS AND REMARKS; 

* = ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CONDUCTIVITIES "f =ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTlAL-GBADtCNT ^sSCLECTEO DAYS 

( )=INTERPOLATEO [ 3=APPROXrMAT£ f j^APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION 4^*OISTURBCO BY BAD WEATHER 
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DESIGNATIONS AND REMARKS: 

MP = ALL days complete in both positive and negative conductivities •f*=ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT ^=SEL£CTED DAYS 

( )= INTERPOLATED Q]^APPROXIMATE fJ^APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^^=DISTURBEO BY BAD WEATHER 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°t9's, LONGITUDE II5°52'e. 
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meteorological summary for watheroo magnetic observatory 

altitude; of station 244 meters, latitude 30°I9's, longitude II5°52'e. 

/ O 1 AUGUST 1924 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

, o > DECEMBER 1924 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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CCSIGNATIONS AND REMARKS: 

H'ALL DAYS COMPLETE W BOTH POSITIVE AND hCOATlVE CONDUCTIVITIES »ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT i ^SELECTED DAYS 

( INTERPOLATED 11 ^APPROXIMATE f J»APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^^sDIStURBED BY BAD WEATHER 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

altitude: of station 244 METERS, LATITUDE 30° 19'S, LONGITUDE II5°52'e. 

/ o V MARCH 1925 

{TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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DEStGNATlONS AND REMARKS: 

it s: ALL COMPLETE DAYS •fcALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT jf* 

{)= INTERPOLATED £]= APPROXIMATE fj = DISTURBED CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER ^^sDISTURBEO BY BAD WEATHER 

N= VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT 2«INDETERMINATE IN MAGNITUDE AND SIGN 2+= INDETERMINATE POSITIVE VALUE 2--INDETERMINATE NEGATIVE VALUl 
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REMARKS: barometric pressure is by mercury barometer corrected to standard gravity and temperature and for index-error, temperatures from standard meteorological shelter with thermometers i.es meters ai 

CmOUND-LEVEL. RELATIVE HUMIDITY BY SUNG-PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN/13 AND 16 o'CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AMO 07 O^CL 
RAINFALL BY STANDARD 8-INCH GAGE OF U.S. WEATHER EMJREAU, MEASURED AT 09 o’CLOCK DAILY AND RECORDED UNDER OATr OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYHNOER 
OF NEGRETTI AND 2AMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIE2; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE AVERAGES FOR THE HOUR AS INDICATED; V INDICATES WiNO-OiRCCTtON 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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OCSIONATIONS AND REMARKS: 

#9ALl. OWS COMi»LCT£ BOTH f»OSmVE AND NCGATIVC CONDUCTIVITICS DAYS C<»M|J^LeT€ IN BOTH CONDUCTrviTteS AND IN POTENTIAL-ORAOIENT. ^^tSCUECTCD pMS 

OpINTCBPOUATCD t3*^**WIOXIMATE CpNSWCUOUSLY DISTURBCD BY POUUITtON ^J«DISTURB€D BY BAD WEATHER 




























































































POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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-jt^ALL COMPLETE DAYS yaALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT $DAYS 

()= INTERPOLATED []= APPROXIMATE rjsOtSTURBEO CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER ^^aOlSTURBEO BY BAD WEATHER 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 



c 


119 


REMARKS: barometric pressure is by mercury barometer corrected to standard gravity and temperature and for index-error, temperatures from standard meteorological shelter with thermometers lbs meters above 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IB o’CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMKRATURES BETWEEN 04 AND 07 <^CLOOt 
RAINFALL BY STANDARD 8-tNCH CAGE OF U.S. WEATHER BUREAU, MEASURED AT 00 O^CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER WXO 
OF NECRETTI AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DIRECTION AW VELOCITY ARE AVERAGES FOR THE HOUR AS INDICATED; V INDICATES WIND-DIRECTtON TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF 0 FOR CLEAR SKY TO 10 FOR OVERCAST. 






POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52 'e. 

(times given are 120° EAST MERIDIAN MEAN TIME) 
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DESIGNATIONS AND REMARKS: 

Install complete days •f'sAUL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT 4* 

()= INTERPOLATED []= APPROXIMATE fJsOlSTURSEO CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER aOlSTURBEO BY BAD WEATHER 

N= VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT 2 = INDETERMINATE IN MAGNITUDE AND SIGN 2+a INDETERMINATE POSITIVE VALUE * 2-= INDETERMINATE NEGATIVE VALU 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATOrV 

ALTITUDE OF STATION 244 METERS, LATITUDE ao'^ig's, LONGITUDE !I5^52 'e. 

, . , DECEMBER 1925 

(times given are 120 EAST MERIDIAN MEAN TIME) 
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REMARKS: barometric pressure is by mercury barometer corrected to standard gravity and temperature and for INDEX-ERROR. temperatures from standard meteorological shelter with thermometers I.es METERS AB 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND 16 o’CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 ANO 07 6*CL 
rainfall BY STANDARD a-lNCH CAGE OF U S. WEATHER BUREAU, MEASURED AT 09 o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MC STURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER 
OF NEGRETTI ANO ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DIRECTION AHD VELOCITY ARC AVERAGES FOR THE HOUR AS INDICATED; V INOtCATES WIND-DIRECTION 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SHY TO 10 FOR OVERCAST. 
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DESJGNATIONS AND REMARKS: 

# = ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CONDUCTIVITIES =ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT :J:s5CLECTED DAYS 

( ) = INTERPOLATED [ 3-^^P^O^*WATE f J = APPEARS CONSPICUOUSLY DiSTURBED BY POLLUTION ^^sDISTURBCD BY BAD WEATt«R 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 
altitude of station 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

, - , FEBRUARY 1926 

(times given are 120 EAST MERIDIAN MEAN TIME) 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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DESIGNATIONS AND REMARKS: j 

-|t=ALL COMPLETE DAYS ‘I'sALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT $ ^ 

()= INTERPOLATED [ ] =APPROXIMATE |" J = DISTURBED CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER $^= 0 ISTURB£D BY BAD WEATHER 

N= values which, though positive, include SOME NEGATIVE POTENTIAL-GRADIENT 2 = INOETERMINATE IN MAGNITUDE AND SIGN 2 += INDETERMINATE POSITIVE VALUE 2-= INDETERMINATE NEGATIVE VALUl 
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REMARKS: barometric pressure is by mercury barometer corrected to standard gravity and temperature and for index-error, temperatures from standard meteorological shelter with thermometers lbs meters above 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND 16 o’CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AfW 07 0 *CL 0 CR. 
RAINFALL BY STANDARD 8-lNCH GAGE OF U.S. WEATHER BUREAU, MEASURED AT 09 o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER RECORDER 
OF NEGRETTl AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIE 2 ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE AVERAGES FOR THE HOUR AS INDICATED; V INDICATES WIND-DIRECTION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 













POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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REMARKS: barometric pressure is by mercury barometer corrected to standard gravity and temperature and for index-error, temperatures from standard meteorolocicaw shelter with thermometers i.bs inters above 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BEtWEEN I 3 AND 16 0 *CLOCK^ AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN OA A>« 07 OrCL^IC 
RAINFALL BY STANDARD 8-lNCH GAGE OF U.S. WEATHER BUREAU^ MEASURED AT OB o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHtNE BY JORDAN TWtN-CYLINOCR ^CQ 
OF NEGRETTI AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE AVERAGES FOR THE HOUR AS INDICATED; V tNOICATES WlkO-OlRtCTtON TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO fO FOR OVERCAST. ‘ 
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DESIGNATIONS AND REMARKS: 

# = ALL DAYS COMPLETE IN BOTH POSiTtVE AND NEGATIVE CONDUCTIVITIES "f =ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT :{:=SELECTEO DAYS' 

( )=lNTERPOLATED [ ]=APPROXIMATE rj=OPPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^$=DtSTURBEO BY BAD WEATHER 
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REMARKS: ftAnoiirtmc ipucssuiic iSr av ME:acuftr aAROMcrcn coimccTco to standard gravity and tcmpcraturc and roR tNOCx-cRROR. tempcraturcs from standard McrcoRoi^oGtCAi. SHtvrtn with THCRMOMfrcRS iM mctcrs Amove 

GROOND-t^veU, REILATIVE HUMIDITY DY SUINC-PSYCHROMeTeR. ABOUT 75 PCR CENT OF At.L MAXIMUM TEMPERATURES OCCUR I^TWEEN 13 AND IS 0*CtOCR^ AND ABOUT 75 PER CENT OF ACL UNHtMUM TEMPERATINIES BmRCEN 04 07 OPfecOCR, 

RAINFACl. BY STANDARD B>INCH GAGE OF U.S. WEATHER BUREAU^ MEASURED AT OB o’CLQCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT! LETTER T (NDICATCS ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY 40IH»AN TWIN'-CTLIWER RECOf 
or NEGRETTI and ZAMBRA. wind recorded with diners pressure-tube anemograph no. 450 OF J.p. FRJEZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE AVERAGES FOR TIM: HOUR AS tNOtCArED; V INDICATES WlNO^jDtlHICTlON TOO 
variable TO average, cloud-AMOUNT is on scale OF O fOR CLEAR SKY TO 10 FOR OVERCAST^ 
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DESIGNATIONS AND REMARKS: 

#*ALL COMPLETE DAYS -fcALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT sSELCCTED DAYS 

( )s INTERPOLATED [ ] ^APPROXIMATE f J = CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER $$a:0lSTURBED BY BAD WEATHER 

N= VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT 2 = INDETERMINATE IN MAGNITUDE AND SIGN 2+= INDETERMINATE POSITIVE VALUE 2-«INDETERMINATE NEGATIVE VALI 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°19's, LONGITUDE II5°52'e. 

, O V JANUARY 1927 

(TIMES GIVEN ARE 120° EAST MERIDIAN MEAN TIME) 
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DESIGNATIONS AND REMARKS: 
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DESIGNATIONS AND REMARKS: 

U-ALL COMPLETE DAYS •f'^ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT 4 * 

()= INTERPOLATED [] s APPROXIMATE T J = C<^NSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER xOISTURBCD BY BAD WEATHER 

N* values which, THOUGH positive, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT 2 x INDETERMINATE IN MAGNITUDE AND SIGN 21 -sINDETERMINATE POSITIVE VALUE 2 -«INDETERMINATE NEGATIVE VALi 





















































TABUE 158 

METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

altitude: of station 244 METERS, LATITUDE 30“l9's, LONGITUDE II5°52 'e. . 

MARCH 1927 

(times given are 120® EAST MERIDIAN MEAN TIME) 



19S 


REMARKS: aAROMCTfltC PRCSSURC is by MCRCURY BAROMCTCR CORR£CT£0 to standard gravity and T£Mi»£RATUR£ AND FOR IND£X>£RROR. TEMRERATURCS FROM STAHOARO METEOROLOGICAL SHELTER WITH Tt^RMOMETERS LBS METERS A^VE 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN IS AND IS o’CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN OS AND 07 O^LOCR. 
RAINFALL BY STANDARD S-INCH GAGE OF U.S. WEATHER BUREAU^ MEASURED AT 09 o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN^CYLINOCR I^COf 
OF NCCRETTf AND 2AMBRA. WIND RECORDED WITH OINE’s PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DIRECTION ANO VELOCITY ARC AVERAGES FOR T>« HOUR AS INDICATED; V INDICATES WIND-DIRECT ION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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DESIGNATIONS AND REMARKS: 

#=ALL DAYS COMPLETE IN BOTH POSITIVE AND NEOATIVE CONDUCTIVITIES •{•=ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-CRADIENT :j: ssSELECTED DAYS 

( )a INTERPOLATED (1 ] sAPPROXIMATE f J'APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^^sDISTURBED BY BAD WEATHER 









































POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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It -ALL COMPLETE DAYS JeALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT ^-SELECTED DAYS 

{)= INTERPOLATED []= APPROXIMATE f J = DISTURBED CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER ^^sDlSTURBED BY BAD WEATHER 

VALUES WHICH, THOUGH POSITIVE,^ INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT 2 = INDETERMINATE IN MAGNITUDE AND SIGN Z-f = INDETERMINATE POSITIVE VALUE 2-= INDETERMINATE NEGATIVE VALU 






METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTiTUDE: OF STATiON 244 METERS, LATITUDE 30° 19'S, LONGITUDE II5°52 'e. 
_(times given are 120° EAST MERIDIAN MEAN TIME) 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

altitude of station 244 METERS, LATITUDE 30°l9's, LONGITUDE n5°52'E. 

, „ , JUNE 1927 

(times given are 120 EAST MERIDIAN MEAN TIME) 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 
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TABLf 175 

POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 

EXPRESSED IN MILLIONTHS OF AN ELECTROSTATIC UNIT 

HE tabular values are AVERAGES FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED I20°EAST MERIDIAN MEAN TIME) 
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DESIGNATIONS AND REMARKS: 

# = ALL DAYS COMPLETE IN BOTH POSITIVE AW NEGATIVE CONDUCT IVITIES “{•sALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT ^ aSCLECTED DAYS 

( )a INTERPOLATED [^} a APPROXIMATE f J ^APPEARS CONSPICUOUSLY DI STUR^D BY POLLUTION ^^sDlSTURBED BY BAD WEATHER 
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REMARKS: SAROUetRtC PUCSSURE is by I^CRCURY BAROMCTCR CORRCCTCD to standard gravity and TEMPCRATURE and for index-error, temperatures from standard METEOROI-OGlCAt. SHELTER WITH THERMOMETERS LBS METERS ABOVE 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATUREB OCCUR BETWEEN 13 AND IB O'CLOCR, AND ABOUT 75 PER CENT OF ALL MINIMUM TCMPERATUfBCS BETWEEN OA Al«> 07 0*CLOOV 
RAINFALL BY STANDARD B-INCM CAGE OF U.S. WEATHER BUREAU, MEASURED AT OB o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY UORI^ TWIN-CYLINDER RCCO 
OF NEGRETTl AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 0F U.P. FRIEZ; TABULATED VALUES OF BOTH OIRECTiON AND VELOCITY ARE AVERAGES FOR THE HOUR AS HiDICATED; V INOtCATES YNNO-OlRECTtON TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 




POSITIVE CONpUCTIVITY AT WATHEROO MAGNETIC OSTSERVATORY 



z ^ 


1 M 

0i 


mm 

m 

■a 

icai 


ms 

02 


El 

® 

01 

Ol 

m 


Ol 

01 

H 

CM 

CM 

<0 


M 

m 



‘ 1 ^ 

m 

CM 

02 

01 

O 


H 

Ol 

rf 


in 

m 


® 

m 


m 

O 

in 

rf 

02 


H 

in 

m 

® 

o 

1 1 rf 

H 

rf 

H 

CM 


rf 

W 

H 

W ' 

H 

CM 

H 

rf 

rf 

H 

rl 

H 

rf 

H 

rf 

Tf 

CM 

„ 

CM 

H 

CM 

H 

H 


rf 



"M 

in 

_ 

m 



02 

IrT 

m 

cx 

•M 

O 

'Jf 

o 

02 

H 


CM 


01 


m 

o 

10 

Ol 

01 



CM 


o 

H 

1 

m 

N 

H 

M 

m 

m 


in 


M 

rf 

O 

M 


O 


H 

m 

m 

01 


1 1 H 

H 

rf 

H 

02 


1 

H 

H 

02 

H 

rf 

H 

H 

02 

H 

H 

rl 

rl 

H 

H 

CM 

rl 

CM 

rf 

rf 


H 


01 o cv> o 

I N 01 

Hi hi H H 


n CD W »0 

^ I in 01 tn 


in o m A 

•o o» ^ M ^ 

H H rf i"4 H 


QD 10 Oi 
<0 10 ^ 02 in 


<0 N 09 
^ H 


^ in 01 m m 

in 0} \0 r4 

H 01 H H H 


in H ^ 10 oi 
tn 10 10 in 09 


^ H o in 
»0 10 01 


« o ’t m 01 

H '♦ 01 0l 10 

H H H rl H 


^ in Ol 00 

oj m in 10 10 


in o in m 

m 02 in m 


«o t- 02 01 »n 

O 02 01 w 

02 H H H 


> H in ^ 

01 in m o 


(0 m H 10 
VO <19 H ^ 



m . 

H 

m 

m 


m 

m 

01 


01 

91 

m 

O 

m 

m 

-M 

® 


m 

® 

r* 

® 

m 


01 

01 

m 

CM 

en 

m 

Ol 

m 





m 


'M 

m 

m 

N 

m 


rl 

CM 

m 

H 

02 

m 



CM 

01 

H 

N 

H 1 

H 


H 

H 

H 

1 H 
w 

H 

H 

H 

rf 

rf 

H 

H 

H 

H 

rf 

H 

H 


H 

rf 

rl 

H 

H 

rf 

rl 

H 

m 


m 

'n ' 

in 

H 

tn 


CM 

“ 


V 

M 

01 


"o" 



m 

rf 

""ti 


m 

CM 

02 

r* 

m 

Ol 

CM 1 

M- 

Ol 


m 



CM 

02 

m 

01 

rf 

m 

10 

® 


m 

CM 

M 

O 

'M 

tn 

m 


H 

CM 

H 


H 1 

H 


H 

H 

H 

1 H 

H 

rf 

rf 


H 

H 

H 

H 

rf 

rf 

n 

rf 

rl 

rf 

H 

rl 

H 

H 

rf 

H 

rl 


fW\ 

M) 

® 

m 

CM 

H 

01 


® 

rf 

rf 

o 

m 

m 


® 

m 

in 

m 

Oi 

-v 

® 

tn 

® 


in 


® 


O 

en 


o 

tn 


m 


o 

CM 

H 

10 



o 

m 1 


o 


'M 

in 


m 

H 

o 

Ol 

H 


' H 



H 

Ol 

o 

N 

m 

H 


tn 

® 

m 

m 

00 

01 

H 

VAV 

' H 

02 

H 

H 

N 

02 , 

1 



01 


m 

® 

m 

m 

O 


in o m 02 02 

>0 tn H 02 

H 01 02 02 H 


in 02 N 02 

^ H in <j> 

02 H H H 

® 02 0- 2y (Jl 

02 in H tn 

02 H 02 H 


H in 6 02 in 
H H ® -H in 
H 02 H 02 H 


m 10 0* ® 

<h ® in 02 m 

H 02 « rf H 

<0 N H O « 

N N ^ ^ in 

H 02 02 H H 

H O O 10 

m ® ^ ® 

H 02 02 rf H 


o' o 10 m o 

® H m 10 

02 02 rl H 


Di tn rf m 02 

10 in 01 o o 

H rf 02 02 02 

H 02 H H 

in H in 02 

H H 01 02 02 


m t- 10 o 01 

N tf) en (J» m 

H H 02 02 02 


'♦Hei.io^ 

02 ® 02 ^ m 

02 H rl rf 01 

® H Ol 'If ® 

CH 01 10 10 
02 H H rf 01 


o in 02 o m 

tn ® ^ 10 N 

02 in H H 02 



1 . m 

in 

in 

r* 

f** 

m 

01 

01 

o 

CM 

H 

01 

o 



rf 

01 

in 

O 

01 

H 


'M 

rf 

in 


O 


o 


-M- 


1 m 

® 



't 

CM 

in 

® 

m 

® 

01 

m 



tn 

m 

m 


O 

CM 

O 

10 

1 1 H. 

rf 

rf 

H 

H 

1 H 



rf 

H 

H 

H 

rf 

H 

H 


H 

H 

H 

H 

H 

H 

rl 

H 

rf 

H 

rl 





in in 

o n 
I m H 


10 in 02 « (j» 

10 01 tn H o 

H 02 02 02 02 


HO H ® rf 

lO CM in H N 

H 02 01 02 n 

in o in n in 

10 rt in H Di 

H 01 01 OJ H 

H CM ® 02 

10 H O O 

H 02 CM CM n 

0i 0- 0^0 

in D» m o lO 

H H 02 02 H 

»o ® H m 

in 0- tn o\ 

H H 01 H H 

in o 02 H in 

in ^ m o ^ 

H H 02 CM H 


Oi in in in n 

(M lO in m in 

H H H H H 


mm ^ in 
H m m 


m 2^ ® CM m 

in in m ® m 

H H H rf H 

® m O « O 

^ ^ ® ® ® 

H H H rf rl 

ov in ® in <ji 

m m m ® 

H rf H rf H 

__ \A/ _ 

® N 02 ® ^ 

1 # m H ® <4 

H H CM H H 

O ® ® H ^ 

^ H 10 lA 

H H 01 rf H 


C 9 l m 02 ® ® 

® ® H ^ m 

CM 01 H H 


® o CM m r» 

N m H m m 

01 02 rf H 

'M ® O N ® 

Ch 02 O 

01 01 H rl 

-—- yi^ - 

m m H ® 
® H o m m 

02 CM H H 

m H in « ■♦ 

0 - o m 

02 H H H 

_ .JiU - 

m m H in o 

® ov m m 

H H H H 

m m m 01 't 

o ^ <0 m m 

H H H H rf 


01 « 02 ® 02 

® ® O 10 

H rf 02 CM CM 


® ® m A ® 

® oi ^ m 

H H H 02 CM 

m CM ^ o h* 

N N o» m ^ 

H rf H CM 02 

® o CM m m 

® ® N m m 

H rf rf 02 CM 

m 't H m 

mm N 10 

H H rl CM CM 

® ® ’t « Of 

m ^ m ^ m 

H rl rl CM CM 

m m 

® ® m H rl 

H H rf CM CM 


CM M ® ® ® 

H N m ® in 

02 m H rf CM 


CM oi in M r* 

® ® M ® ® 

H m rf H rf 

m 02 e* m M 

|w m ^ M- M, 

H tn rf H H 

N H M m CM 

® m M M 02 

H m rf H n 

tn 02 in 02 M 

« o ^ 'M O 

H m H H H 

o ® m ch rf 

® ® m m A 

H CM H H 

H rf M M ® 

^ M m in (0 

H CM rf rf 





(M fry ^ tjf) 


® N ® (» O 


«« 3 !e «t®2g 


^ (M <n J m 

CM CM (M CM CM 


M CM CM CM cn m 


li II 

it ^2 


♦ = ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CONOUCTIVITIES ycALL DAYS COMPLETE IN OCTTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT CpsSELECTCO DAYS 

()= INTERPOLATED £ js APPROXIMATE f JsAPPEARS CONSPICUOUSLY DISTURBED BY POLLUTION DISTURBED BY BAD WEATHER 


































o 

2 

2 

rl 

rl 

rl 

rl 

O 

O H 

O 

H 

o 

o 

o 

O 

o 

o 

0 

0 

o 

o 

o 

iO 

to 

(0 

VO 

CM 

CM 

Ot 

to 

GO 

""cm. 

CM 

to 

10 

"so' 

GO 

^ VO 

«0 



O 

•T 

rl 

tO 

CM 

rl 

VO 

rl 

CM 

to 

CM 

to 

GO 


VO H 

o 

M) 


't M 01 m Oi 

<0 00 O 10 H 

H H H H H 


O 10 H 0^ 01 

W N W (VI H 

H H H H W 


VO O H OV ▼ 

<0 H O (0 10 

H 01 H H 


ri ^ ^ 

® H O III 
H H H H 


't 

to 

to 

rl 

rl 

Ot 


iO O O CV) ^ 

VO <0 O M rl 

rl H »HI H 


to O >0 01 

H ^ ^ 01 ^• 

H 01 H H 


to iO VO O 09 

flO O ^ (O ’4 

H H H H 


^ to H 0 ^ 

N O 01 JO 


O 01 0 00 H 
to ^ Oi r» H 


^ r< |»S 
01 Ov 


^ to 01 O O 
<^ O H N to 


^ rl to 10 

O H 01 


Ot 

to 

VO 

Ot 

H 

(0 


to 

to 


OV 

Ot 


to 

rl 

O 

CO 

rl 

(M 

to 


H 

to 


O 

rl 

H 

CM 1 

H 

rl 


rl 

rl 

H 

1 rl 

rl 

H 

rl 

H 

rl 

H 

H 1 


I 


O 

VO 

N 

'T 

to 

. 

O 

Ot 

-T 

H 

CM 


1 rl 


rl 

H 

rl 

[ 

1 

GO 


O 

® 1 

1 1 




rl 




<h (O O 01 VO 

H 01 H H H 

H H H H H 

_.w... 

o ^ 01 01 VO 

01 01 H H O 


01 H (0 
^ 01 O 
H H H 


Ov O GO O to 

H to < 01 OV 

H H H H 

(0 01 CM H 

^ 10 H O 


O H 01 H -M 

O O H -vf 01 

ri H H H H 


01 00 rl O ^ 

lO 0» rl H 
H H rf H 

CM O ^ O OV 

to O rl -M- rl 


^ KV H 0 VO 

N O H 0 01 

H H H 


*0 10 OV 0 ^ 

'M O Oi 01 
H rl H 

O O 'M 0 N 

CM O O 0 10 



D U ^ 

y z — 


q: 

S u 

^ X 

3 b 


^ o fO 

O o 7 


0x0 
u O I 


X cr ® 
U U __ 


f- 


to 

to 

O 

CM 

CO 


to 

to 

rl 


rl 

rl 

rl 






to 

to 

(O 

VO 

't 

CM 

Ot 

to 

’T 

VO 

H 


H 

rl 

H 


’T 


GO 

to 

GO 

o 

to 

H 

VO 

to 

VO 

to 


^ 00 to 

rl CM OV H H 

rl rl rl rl 

r^n .--- 

OO CM to O '<1 

Ot to Ch (M r! 

H rl rl 


VO VO CM to CO 

to to CM Ot 

rl rl rl r| 

-- 

to (0 0 * 0 * 

VO to (M H O 

rl rl rl rl rl 


H h. rl 10 'll 

to €h ^ 10 CM 


0* O CM rl 10 

01 O ^ to to 

H rl rl rl rl 


00 to O m (0 

01 O rl o VO 

rl H rl ^ rl 

O 09 Ov to OO 

^ Ov rl O VO 

H H rl H 


> GO 

to 

VO 

to 

Ot 

00 

H 

to 

H 

O 

10 

rl 

to 

to 

Ot 

H 

•0 

Ot 

v^ 

rl 

1 VO 

to 

GO 

CM 

rl 

VO 

10 

'M 

rl 

to 

10 

CM 

to 

to 

to 


O 

H 

O 

VO 

1 

H 

vAy 

H 

rl 

rl 

H 

rl 

H 

irl 

H 

r| 

rl 

rl 

rl 

H 

H 

rl 

n 

H 


CM 

to 

Ot 

10 


CO 


10 

to 

GO 

O 

to 

CM 

CM 

t* 

CM 


M- 

CO 

VO 

N 

10 

O 

to 

CM 

VO 

GO 

N 

rl 



to 

•T 

-M 



O 

CM 

Ot 





to 

to 

Ot 

to 

to 

o 

o 

Ot 

VO 

H 

CM 

CM 

Sm^ 

H 

H 

CM 

(O 

o 

O 

to 

N 


OV 

o 

VO 

rl 

CM 

H 

CM 

rl 

to 

VO 

CM 

Ot 

•T 


<M 

VO 

Ot 

VO 


O 

O 

VO 

to 

O 

Ot 

H 

(M 

rl 

VO 

VO 

N 

to 

Ot 

Ot 


O 'M CM 0- VO 

r* N O ^ to 

rl r| rl H 

-l^W- 

to rl <0 Ch H 

OO GO to ^ ^ 

rl rl rl H 

^ CM GO N CM 

00 O (0 10 

CM rl rl rl 

VO H ’♦ VO rl 

VO H CM to ^ 

CM rl rl H 

--m--- 

o VO CO to 
H t- o VO to 

rl rl rl rl rl 


Ot rl to CM rl 

Ot ’M' CJl rl VO 

rl CM ,r| rl rl 

to GO VO 01 titv 

Ot VO O H 

rl CM CM rl rl 

00 N to CM 10 

VO N to CM 10 

rl CM CM H rl 

to o Ot GO to 

N CV CM to 

H CM CM rl rl 

---- 

CO cr CM to O 

VO VO QO CM to 

CM H rl rl 


H H to O H 

VO 'M’ (0 CD VO 

H H H rl H 

to CM O *0 

M) “M- H to Ov 

rl H CM rl rl 

- 

CO 10 'M VO 

VO VO CM rl H 

H rl CM CM CM 

to ^ 10 10 r» 

to to O to rl 

H rl CM CM CM 

to Ot H GO ♦ 

VO ^ CM 

rl rl CM (M CM 


CM 


VO 

’T 

O 

lO 

VO 

to 

<0 

to 

't 

CO 

Ot 

VO 

VO 

rl 

(M 


CM 

CM 


to 

N 

O 

CM 

«o 

CM 

VO 

(0 

VO 

H 

H 


H 

rl 


CM 

rl 

H 

rl 

H 

H 

H 

(Vt 

CM 


00 to to ^ Ot 

00 to to o 

H H H ri CM 

« vO to 

rl to CM to 

CM rl rl ^ CM 

H to CM 0 r- 

CM VO CM ^ VO 

CM H rl CM 

<0 Ot CM O 

•4 00 rl i| 00 

(M H H ^ (M 

00 I ^ VI 

CM I rl ui N 

CM I rl ^ CM 




-T 1 

1 ^ 

0 

>• 

rl 

O 

VO 1 

1 ^ 

o 

GO 

rvs 

CM 

to 

to 

to 

CM 

"T 


CO 

O 

H 

Ot 

O 

to 

H 

-T 

CO 

rl 


rl 

CM 

H 

N 

to 

N 

VO 

oh 

VO 

T 

to 

to 

to 

VO 

O 

VO 

o 



to 

’T 

to 


VO 

rl 

CM 

O 

00 

H 1 

1 H 

rl 

rl 

rl 

H 

H 1 

1 rl 


rl 

H 

H 

rl 

rl 

CM 

rl 

H 

H 

H 

rl 

rl 

rl 

rl 

H 

H 

H 

rl 

rl 

P* , 

H 

Ot 

O 

Ot 

r* 

O , 

1 ^ 

VO 

Ot 

CO 

to 

O 


00 

•T 

CO 

H 

O 

VO 

N 

CM 

10 

to 

VO 

PI 


Ot 

(M 


Ot 

GO 

lO 

N 

VO 

CM 

VO 


Ot 

-T 


N 

H 


Ot 

to 


to 

to 

VO 

to 

VO 

CM 

to 

rl 

c^ 

H 1 

1 rl 


H 

rl 

H 

H 1 

1 rl 


H 


rl 

rl 

rl 

CM 

rl 


H 

H 

rl 

H 

rl 

H 

H 

rl 

H 

H 

H 



to Ot O O ^ 

O rl Ot ^ H 

rl rl rl rl 


to h> GO VO to 

’M O N Ot rl 

CM rl H 


Ot *0 O CM 

ri rl 10 to m 

H rl rl 01 CM 


^ 10 GO 

O <M VO 


VO O Ml 

CM Ot CO 

H H rl 


O 


Ot 

cvi 

O 

to 

H 

CM 

r| 

T 

O 

VO 

rl 

Ot 

Ot 


VO l> »0 

rl (M H CM O 

H H H H H 


to O Ot O Ot 

to Ot to CM rl 

rl r| rl rl 


to rl O rl 

CM rl ^ n to 

H rl rl CM CM 


o 

CO 

O 



Ot 

to 

Ot 

O 

o 

O 

Ot 

GO 

VO 


o 

Ot 

CM 

H 

CM 


vO 

to 

VO 

CM 


to 

to 

rl 

10 

H 


rl 

H 

H 


H 

rl 

r| 

rl 

rl 

rl 

rl 

CM 

CM 

OO 

o 

If 

’T 

0 


VO 

'M 

o 

Ot 

CM 

to 

CM 

O 

ft 

Ot 

r| 

'T 

H 

(M 




CM 

rl 


to 

CM 

to 



rl 

H 

rl 

H 


rl 

H 

r| 

H 

rl 

H 

rl 

CM 

CM 


to , vO ai ^ 

to O O rl 

H I H ^ rl 


10 |<^ rl 
O 0 01 


Ot H 

o O GO 


' j 

fvi 


to 

GO 


VO 

H 

N 

ft 

O 

O 


CO 


fO 

VO 

GO 

<0 

♦ 

CM 

to 

H 


CO 

rl 

H 


to 

to 

rl 

CM 

to 

CM 

H 

CM 

O 

to 

lO 

rl 

Oil 

N 

1 • rl 


H 

H 

rl 

.H 


H 

H 

rl 

H 

H 

rl 

rl 

CM 

CM 

H 

CM 

rl 



1 ^ 

H 

VO 

rl 

Ot 

•t 

CM 


<o 

H 

CM 

VO 

e*» 

rl 


e^ 

GO 


't 

A 

Ok 

N 

CM 

(O 

Ot 

rl 

H 

VO 

«0 


Ch 

CM 

CM 

o 

CM 

O 

CD 

't 

o 

H 

rl 

VO 

1 1 rl 

rl 

rl 

rl 

H 

H 

t— 

rl 

H 


H 

rl 

rl 

rl 

CM 

rl 

rl 

CM 

rl 

rl 

j_ 





CM <0 *0 


to C- <0 0> v^ 


CM <0 ^ to 


GO Ot O CM fO ^ tO 

r L. r ^ CM CM CM CM CM 


ID r. ® o> O 

CM CM CM CM ^ 


^ ml— 

11 ii il 

Ss 


*=ALL DAYS COMPLETE IN BOTH POSITIVE AfW NEGATIVE CONDUCTIVITIES ysALL OAyS COMPLETE IN BOTH OlNOUCTIVtTICS AND IN POTCNTIAL-GPA04ENT 4 ^SELECTED DAYS 

(>»INTERPOLATED fJ^APPEARS CCONSPtCUOUStrf tN^STURBCO BY POLLUTION $$sO»STURBEO BY BAD WEATHER 





































3 

5 














































































POSITIVE^ CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 

EXPRESSED IN MILLIONTHS OF AN ELECTROSTATIC UNIT 

o OCTOBER 1927 
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e€S«^TION& AHO RCMAttKS: - . • 

COfc«H.€TE DAYS DAYS COMf»L.CTE IN BOTH COHOUCTtVITIES AND IN POTENTI4M--:GRADIENT 4 

{ 5-fNTERPOCATEO [ ] sAPPIIOJCtMATE f JaDlSTQfllBEO CONBPICUWBtY BY EFFECTS OTHER THAN BAD WEATHER $^«DISTURBED BY BAD WEATHER 

H» VALDES WHtCH^ THODGH l»OSITtVE,^ BiCU^ SOME I^GATIVE POTCNTt^^-^GRAOtEfi^ EAiMDCTERMIWATE IN MAGNITIiOE AIN> SIGN 2<^«INDETtRMlNATE ^StTlVE Z^-^s^ll^TEI^KWWItTE I^GAtlVE WNJU 


































































METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30“l9's, LONGITUDE t\5°b2*E, 

, „ ' , DECEMBER 1927 

(TIMES GIVEN ARE 120° EAST MERIDIAN MEAN TIME) 
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DESIGNATIONS AND REMARKS: 

♦=AtL DAYS <X»t«PUETE IN BOTH l»OStTIVE AND t«OATIVE CONOUCTfVITtES •^*AUt CtAVS COMPLETE JN BOTH CONOUCTtVfTICS Al«> m POT£NTaAi.rt»ftAI»EHT ^*SCEECT€B DAYS 

( y=INTERPOUAT£0 £ JsAPAROXJMATE f J«APFEAIIS CONSFICUOUStV DIBTURBCO BY FOULUTfON ^^aOtBTUFIMrO BY BAO WEATHEF 
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<f|«AI.U COMPCETC DAYS DAYS CCMyiPLCTC IN BOTH CONOyCTtVrTfE& AND IN FOTENTIAt-ORAOmNT DAYS 
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N» values which, though positive, include some negative POTENTfAL-*GRADIENT Z^INOETERMiNATE IN »*AGNITIA>E AND SIGN iNDEtERMINATE POStTiyE VALUE Z^«B«£«TERN«NATE NEGATIVE VWLUl 
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DESIONATIONS AND REMARKS: 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

* ' APRIL 1928 

(times given are 120® EAST MERIDIAN MEAN TIME) 
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TAB1J& m 

METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE or STATION 244 METERS, LATITUDE 30^l9's, UDNGITUDE US^Sa'E, 

I - O 1 AUGUST 1926 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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RAINFALL BY STANDARD B-INCM CAGE OF U.S. WEATI^R BUREAU^ MEASURED AT 00 o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN CAGE. SUNSHINE BY JORDAN TWlN-CYLiNDCR IIEC09 
or NEGRETTI AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DfRECriON AND VELOCITY ARE AVERAGES FOR THE HOUR AS WDICATED; V INDICATES WINO-DlRI^TION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 







CKI 

3 

S 



928 

» £1 
% D 

o 

01 

O 

o 

o 

rl 

O 

rl 

O 

ri 

rl 

o 

O 

o 

o 

ri 

O 

O 

rl 

CM 

rl 

O 

O 

B 

O 

O 

Oi 

o 

o 

o 



1 





























■ 






■■11 








cr 

UJ 

CO 



o 

CD 


"lo" 

m 

01 

"JT 

“o" 

“ 


CD 

” 

7" 


in 

in 

rl 

in 

H 

in 

09 

Ckl 

CO 

o 

CM 

VO 

o 

Ok 

rl 

CM 

m 

ra 

B 






< 


in 


VO 

O 

Os 

00 

0i 

Ok 

Ok 

P* 

Ok 

CO 

CO 

rl 

p- 

Ok 

tn 

O 

o 

VO 

p 

09 

Ok 

Ok 

ri 

p 

CD 

VO 

VO 

mm 

mm 

B 






Ui 

<VJ 

H 


rl 


rl 

rl 

rl 

rl 

H 

n 

rl 

ri 

ri 

01 

n 

rl 

CM 

CM 

CM 

H 

rl 

rl 

n 

rl 

CM 

rl 

ri 

rl 

rl 

B 

19 

B 





5 




























_ 

mttmm 

mmmmm 


■■mi 

■m 

■m 

■■ 





Ui 



H 


"wT 

"TT 

09 

JO 

rl 

"7" 

~ 

<0 


” 

~ 

"oT 


p* 

"tfT 

, 

in' 

O 

(M 

P 

CO 

Ok 

ri 

M 

o 

P 

CM 

VO 

Ok 

ip 

H 





h- 

CL 


cvi 

VO 

m 

CO 

m 

09 

CO 


rl 

rl 

in 

o 

(D 

to 

rl 

Ok 

rl 

rl 

Ok 


VO 

Ok 

VO 

CD 

tn 

in 

ip 

9 

'M 

to 


Ok 

o 

O 





Ui 

cn 


53 

(NJ 

H 

rt 

rl 

rl 

H 

01 

01 

01 

rl 

01 

(M 

ri 

(M 

H 

01 

01 

H 

CM 

rl 

H 

rl 

H 

CM 


CM 

ri 

rl 

rl 

rl 

rl 

CVI 



9 





tn 

Ch 

CD 

H 


VO 

01 

Os 

10 

TT 


01 

"oT 

Ok 

P* 

CO 

-M 

in 

'M 

Ok 

TT" 

VO 

P 

b 

CM 

rl 

P 

9 

to 

9 

in 

ri 

wm 



i 





Oi 



N 

m 

VO 

CD 

01 

ri 

o 


Ok 

O 

CO 

Ok 

CO 

H 

ri 

Ok 

ri 

tn 

Ok 

VO 

Ok 

CM 

m 

H 

P 

•si 

P 

in 

Ok 

El 



a 






(VJ 

H 

H 

rl 

H 

H 

01 

01 

01 

rl 

H 

CM 

rl 

rl 

rl 

0) 

0} 

rl 

CM 

H 

ri 

rl 

rl 

CM 

CM 

CM 

rl 

ri 

H 

rl 

ri 

B 



y 

P 





N 




















JkilWL 



.. . 




__ 








u 




UJ 

fVJ 

O 

CO 


_ 


O 

o 

P^ 

VO 

JO 

to 

VO 

in 

P* 

VO 

O 

00 

m 

in 

VO 

Ok 

in 

Ckl 

CD 

p 

m 

Ok 

P 

H 

Ok 

9 

o 

VO 


w 

4 




<VJ 



CO 


in 

rl 

Ov 

Oi 

Ok 

in 

Ok 

O 

(0 

Ok 

P* 

rl 

o 

CO 

o 

VO 

09 

'Si 

Ok 

H 

Ok 

rl 

m 

kn 

P 

m 

9 

Ok 

CD 






p 

1 

N 

(VI 

H 

H 

H 

rl 

01 

ri 

rl 

ri 

rl 

ri 

01 

ri 

rl 

H 

01 

01 

H 

CM 

rl 

H 

H 

rl 

CM 

H 

CM 

H 

rl 

rl 

ri 

H 

rl 

H 

It 

44* 




z 

< 


01 

OV 

in 

_ 

Oi 

H 

VO 

O 

JO 



Ok 

o 

O 

09 

(D 

m 

CM 

CM 


VO 

VO 

H 

VO 

rl 

H 

H 

<0 

P 

tn 


•4 

rk 



A 

i 



u 

N 

^ ■ 


CO 

N 

JO 

9l 

N 

Os 

Ok 

m 

00 

Ok 

CO 

Ok 

vO 

Ok 

Ok 

O 

O 

VO 

P 

VO 

CO 

Ok 

Ok 

Ok 

P 

tn 

VO 

in 


9 

CO 



1 

K 



5 

a 

01 

ri 

rl 

H 

H 

H 

ri 

H 

rl 

H 

n 

ri 

rl 

H 

rl 

rl 

rl 

CM 

CM 

rl 

H 

H 

ri 

rl 

H 

rl 

ri 

H 

rl 

ri 


m 

B 





< 

o 

in 


H 

VO 

01 

JO 

ri 

m 

( 

VO 

CO 

P^ 

in 

9 


o' 

in 

Ok 

m 

m 

P 

O 

ip 

Ok 

H 

in 

CM 

H 

m 

CO 

Bj 

EM 

B 


y 

3 



Q 


' KV 


N 

in 

JO 

Ol 

in 


Ok' 

VO 

■ CO 

Ok 


m 

VO 

CO 

P- 

CO 

Ok 

m 

P 

VO 

VO 

CD 

OO 

CO 

OO 

p 

p 

ip 

H 

El 

B 


§ 

2 



cr 

Ui 

I 

Oft 

1 ^ 

H 

H 

rl 

rl 

rl 

rl 

rl 

rl 

rl 

rl 

rl 

rl 

ri 

ri 

rl 

ri 

rl 

ri 

rl 

H 

H 

H 

H 

H 

H 

H 

rl 

H 

ri 

B 

fl 

B 



£ 

> 

(T 

O 


5 

0> 

i 01 

01 

eo 

01 

10 

01 

O 

O 

in 


jn 

P- 

H 

m 

09 

m 

VO 

in 

m 

tn 

P 

H 

VO 

CM 

P 

10 

P 

Ok 

o 


n 

n 

B 



o 


K 

(0 

< 

Ui 



IS 

CO 

tf) 

O 

VP 

P^ 

P* 

VO 

00 

Ok 

VO 


VO 

VO 

N 

CO 

Ok 

in 

P 


VO 

OO 

VO 

VO 

kO 

VO 

p 

in 


El 

B 


p 

2 



t 

01 

1 

H 

H 

H 

H 

01 

rl 

rl 

rl 

H 

ri 

ri 

H 

rl 

H 

rl 

H 

rl 

rl 

ri 

rl 

rl 

rl 

H 

rl 

rl 

H 

ri 

rl 

rl 

B 

B 

fl 


y 

p 

p 

40 

cr 

UJ 

(/) 

CD 

O 

< 

’o 


H 

01 

■vr 

lO 

O 

09 

m 



01 

OS 

~ 

« 

“ 


o 

en 

T" 

"o" 

Ok 

in 

VO 

00 

H 

n 

P 

rl 

ip 

VO 

OS 

Ok 

m 

m 


S 

s 

It 


(M 

55 

JO 

in 


in 

P- 

CO 

in 

VO 


in 

VO 

Os 

P- 

VO 

N 

VO 

00 

N 

00 


p 

CM 

Ok 

P 

9 

in 

VO 

VO 

VO 

9 

VO 

El 

El 


2 

OA 


O 

1 

<M 

H 

rl 

H 

H 

rl 

rl 

rl 

rl 

ri 

rl 

ri 

ri 

rl 

H 


rl 

rl 

rl 

H 

n 

rl 

H 

rl 

ri 

H 

rl 

rl 

rl 

ri 

H 

B 

fl 


I 

< 

W 

H 

Ui 

h- 

■9 

O 

H 

H 

N 

10 

in 

JO 

W 

Ok 

ri 


VO 

rl 

01 

(0 

CM 

O 

■4 

00 

Ok 

rl 

CM 

H 

(D 

m 

tn 


P 

rl 

O 

CO 

B 

B 


p> 


Z 

< 

H 

in 


CO 


VO 

fiO 

m 

VO 

VO 

VO 

kO 

CO 

O 

VO 

VO 

VO 

CO 

N 

P* 

in 

P 

tn 

rl 

VO 

m 

in 

rl 

in 

P 

P 

VO 

El 

B 


y 

7 

D 

U 


01 

rC 

rl 

H 

rl 

H 

rl 

rl 

H 

H 

rl 

H 

01 

rl 

ri 

rl 

H 

rl 

rl 

rl 

rl 

H 

CM 

H 

ri 

ri 

rl 

H 

H 

rl 

ri 

B 

B 


P 

1 

O 

Q 

■j|: 























. 













P 

o 

z 

m 

vO 

79^" 

01 

Ol 

o 

r* 

H 

-Twr 

rl 

VO 

01 

H 

in 

GO 

01 

Ok 

O 

rl 

ri 

O 

rl 

A\ 

VO 

O 

m 

VO 

m 

p 

p 

CM 

VO 

CO 

n 

B 

B| 


P 

to 

•i 

h- 

to 

VO 

rl 

CO 


m 

flh 


VO 

VO 

VO 


m 

o 

VO 

N 

VO 

m 

00 

O 

m 

VO 


rl 

VO 

in 

in 

P 

VO 

VO 

VO 

u 

El 

B 


5 

«i 

1“ 

< 

lO 

01 

H 

rl 

H 

rl 

rl 

rl 

rl 

rl 

H 

rl 

H 

01 

H 

H 

rl 

ri 

ri 

CM 

H 

ri 

rl 

(M 

rl 

H 

rl 


rl 

rl 

rl 

o 

n 

Di 


0 

A 

u 

0) 


i 


























__ 








O 

2; 

z 

O 

cr 

}— 


If) 

H 

N 

10 

vO 

in 

01 

in 

VO 

10 

P* 

'ip 

GO 

P* 

P* 

H 

VO 

to 

O 

Ok 

p* 

H 

00 

VO 

O 

m 

in 


*0 

Ok 

00 

B 

B 

B 


X 

A 

13 

o 

o 

X 

0- 

O 

9i 


N 

Os 

CD 

in 

N 

m 

P* 

m 

Ok 

<0 

P* 

in 

p- 

P"* 

Ok 

in 

VO 


CM 

VO 

tn 

m 

VO 

O 

VO 

VO 

n 

BB 

EB 



y 

< 

5 

u 

UJ 

Ui 

B 

01 

H 

H 

H 

rl 

H 

rl 

H 

H 

H 

ri 

ri 

H 

rl 

H 

H 

H 

ri 

H 

H 

H 

rl 

CM 

H 

H 

Swi<» 

ri 


CM 

rl 

rl 

B 

B 

B 


A 

2 

§ 

-J 

z 

O 

m 

JO 

to 

'9 

“jpur 

in 

O 

eo 

JO 

H 

O 

01 

— 

rl 

VO 

VO 

H 

C9 

O 

CO 

CD 

VO 

H 


VO 

CM 

H 

CM 

CM 

VO 

tn 

Ok 

P 

n 

B 

tn 


y 

£ 

o 

o 

UJ 



o 

01 

O 

N 

H 

Oi 

P^ 

in 

N 

VO 

P- 

GO 

O 

VO 

N 

VO 

CO 

N 

O 

m 

VO 


CM 

P 

VO 

in 

VO 

VO 

VO 

VO 

mm 

El 

CD 


P 

y 

5 

z 

< 

O 

IIq 

01 

H 

01 


01 

rl 

rl 

rl 

rl 

rl 

w 

ri 

CM 

rl 

rl 

ri 

ri 

H 

CM 

rl 

rl 

n 

CM 

rl 

rl 

H 


H 

H 

rl 

B 

B 



a 

S 

5 

(X 

Ui 

I 

h 

u. 

<0 

Q 




CO 


Os 


01 

in 

Os 

VO 

O 

Os 

't 

ri 

in 

VO 

(M 

in 

Ok 

to 

CM 

rl 

Ok 

tn 

rl 

m 

in 

O 

CO 

m 

B 

CM 

00 

9 

9 


0 

u 

8 

o 

O 

in 

O 

o 

CO 

rl 

03 

Ol 


VO 

VO 

00 

00 

Os 

P- 

CD 

in 

(D 

CD 

Ok 

to. 

VO 

VO 

H 

p 

P 

VO 

p 

P 

VO 

m 

H 


40 

u 

(/) 

E 

u 

B 

01 


01 

H 

01 

H 

rl 

rl 

rl 

H 

H 

rl 

ri 

rl 

ri 

H 

rl 

ri 

rl 

H 

rl 

H 

CM 

ri 

H 

rl 


H 

rl 

H 

B 

im 



1 

A 

1 

X 

H 

CL 

11 

01 

m 

*0 


rl 


H 

-TDT 

'♦ 

o 

rl 

01 

Ok 

rl 

Ok 

Os 

p- 

m 

in 

CO 

00 

'M 

CO 

tn 

o 

VO 

O 

tn 

rl 

Ok 

Ok 

H 

p 

CO 

Os 

9 


J 

i 

Z 

UI 

N 


H 

0- 

0} 

01 

H 

10 

p^ 

P- 

CO 

CO 

Ok 

VO 

CO 

m 

09 

GO 

rl 


VO 

P 

H 

Os 

P 

P 

Ok 

P 

m 

in 

H 


< 


b 

g 

j 

> 

CO 

X 

01 

H 

01 

H 

01 

rl 

01 

ri 

ri 

ri 


ri 

rl 

rl 

ri 

rl 


H 

CM 

H 

H 

rl 

CM 

H 

rl 

rl 

Jsd 

H 

rl 

rl 

B 

B 

m 


It 

4- 

s 

< 

< 

CO 

UJ 


m 

in 

CO 

O 

Os 

10 

JO 

in 


Os 

ri 

Os 

01 

en 



o 

0] 

01 

00 

tn 

CM 

O 

CM 

P 

CM 

CO 

VO 

O 

n 

in 

CO 

1 

B 



y 

> 


o 

— 

(3V 

JO 

rl 

VO 


H 

01 

01 

P^ 

VO 

00 

00 

CO 

00 

Ok 

VO 

CO 

Ok 

o 

VO 

VO 

CO 

rl 

Ok 

P 

GO 

o 

P 

VO 

m 

H 



CL 

< 

1—“ 

z 

u 

D 

cO 

o 

01 

H 

01 

H 

01 

01 

01 

H 

H 

rl 

rl 

H 

H 

H 

H 

H 

H 

rl 

CM 

W' 

rl 

H 

ri 

CM 

rl 

ri 

ri 

rl 

rl 

H 

rl 

rl 

B 

B 


<0 

y 

II 

—1 

> 


cc 


i- 

tn 

H 

VO 

VO 

in 

01 

0? 

01 

VO 

't 

JO 

01 

Ok 

1? 

P^ 

'♦ 

CO 

m 

TPV 

VO 

9 

VO 

O 

in 

P 

9 

9 

GO 

VO 

P 

CM 

VO 

o 

VO 

Ok 


P 



D 

U) 

(/) 

to 

UJ 

o 

o 

1 0* 

’♦ 

rl 

m 

N 

01 

o 

VO 

P- 

VO 

VO 

Ok 

Ok 

VO 

H 

P» 

P- 

CM 

P« 

Ok 

tn 

VO 

H 

Ok 

P 

9 

't 

P 

in 

in 

CO 

Ok 


> 


u 

u 

CO 

CJ> 

1 

! ^ 

H 

01 

H 

(M 

01 

01 

rl 

rl 

H 

rl 

rl 

rl 

rl 

01 

H 

H 

01 

rl 

vy 

rl 

w 

r| 

H 

CM 

H 

H 

ri 

ri 

rl 

ri 

rl 

m 

rl 

rf 


u 

y 

-J 

G 

Ui 

o 

< 


0) 

V 

CO 


m 

01 

10 

JAf. 

0i 

H 

P* 

VO 

to 

Ok 

CO 

Ok 

JO 

O 

N 

VO 


'M 

O 

VP 

Ok 

<♦ 

9 

O 

O 

p 

Ok 

B 

Ok 

Ok 

00 




Z 

cr 

a 

X 

u 

0) 


71 

o 

N 

p* 

0) 

VO 

o 

O 

Ok 

N 

Ok 

00 

00 

VO 

VO 

Ok 

Ok 

CO 


VO 

09 

o 

Ok 

Ok 

O 

o 


'M 

in 


H 


u 

K 

o 

u 

cr 

UI 

cb 

01 

H 

01 

H 

01 

01 

ri 

01 

01 

rl 

rl 

rl 

H 

ri 

(M 

H 

H 

01 

ri 

(M 

rl 

H 

CM 

H 

rl 

CM 

CM 

CM 

ri 

rl 

m 


S! 

s 

0. 

? 


O 

-79r 

in 

in 

Ch 

09 

p^ 



P* 

CO 

O 

01 

01 

•0 

VO 

Ok 

in 

ri 


VO 

H 

«0 

0? 

rl 

CM 

Ok 


tn 

9 

00 

H 

B 

B 


5 

CL 

< 

UJ 


UJ 

cr 

< 

00 

(O 

fw 

rl 

CO 

CO 

H 

VO 

to 

rl 

JO 

P* 

Ok 

oO 

H 

O 

CO 

00 

m 

CO 

Os 

P 

Ok 

CM 

(M 


OO 


VO 

•si 


Kl 


El 


y 

It 

r-i 

> 

K 

(/) 

O 

CL 



01 

H 

01 

H 

01 

01 

H 

01 

01 

01 

ri 

rl 

rl 

01 

in 

ri 

rl 

in 

H 

CM 

rl 

H 

H 

CM 

CM 

CM 

CM 

CM 

rl 

ri 




z 

o 



to 


0- 

H 

0- 

(0 

VO 

01 

01 

VO 


in 

VO 

jn 

en 

01 

Ok 

ri 

CM 

rl 

CO 

Ok 

Ok 

VO 

tn 

in 

"J? 

Ok 

CO 

CM 

in 


o 

(M 

CM 

h 

in 

(M 

CM 


5 



UI 

1^ 

01 

0* 

CO 

<0 

r- 

Ov 

CD 

01 

rl 

CO 

P** 

CO 

OO 

>0 

Ok 

Ok 

Ok 

m 

P- 

H 

VO 

rl 

VO 

GO 

tn 

en 

tn 

VO 

m 

m 

n 


y 



D 

-J 

<0 

01 

H 

01 

H 

01 

rl 

rl 

01 

(kl 

01 

ri 

H 

rl 

01 

<M 

rl 

rl 

in 

rl 

m 

H 

CM 

H 

JSB, 

rl 

CM 

tn 

CM 

CM 

rl 

rl 


> 

p 

Q 

y 

p 



< 

> 


01 

JmOL 

HI 

VO 

VO 

01 

-vr 

O 

CO 

Ok 

01 

m 


Ok 


jn 

H 

O 

Ckl 

CM 

rl 

O 

9 

rl 

in 

p 

Ok 

o 

P 

00 

00 

m 

B 

rl 

M 

CM 


5) 

o 

k 



Lt 

< 

(0 

01 

Oi 

O 

OV 

VO 

01 


o 

H 

CO 

CO 

Ok 

o 

Ok 

Ok 

P* 

Ok 

tn 

Ok 

tn 

VO 

rl 

P 

CO 

Ok 

rl 

m 

tn 

ip 





IL 

o 

a. 



•f) 

01 

H 

01 

H 

01 

H 

rl 

01 

01 

01 

ri 

rl 

oa 

rl 

01 

H 

rl 

en 

rl 

jn 

ri 

CM 

rl 

ri 

rl 

m 

(M 

CVI 

ri 

ri 


Z 

P 

0 

A 

y 



D 

GO 

< 


OV 

JO 

H 

01 

CK 

01 

VO 

o 

CD 

p« 

CM 

in 

-saiap 

CO 


m 

Ok 

Ok 

9 

m 

CM 

O 

VO 

P 

O 

VO 

P 

p 

m 

P 

9 

El 

B 

CO 


A 

2 

1 

It 



*0 

01 

00 

CO 

Os 

JO 

O 

VO 

ri 

in 

p* 

Ok 

00 

N 

m 

p^ 

in 

Ok 

tn 

rl 

CM 

VO 

a 

<0 

o 

fi 

p 

in 

CM 


9 

CM 

B 

CM 







01 

H 

H 

H 

Oi 

01 

rl 

01 

01 

01 

rl 

ri 

rl 

H 

(kl 

rl 

ri 

en 

CM 

en 

H 

CM 

H 

CM 

CM 

Ckl 

CM 

CM 

rl 

rl 


y 

p 




Ui 

X 

-~ - 

'♦ 

VO 

01 

«♦ 

CO 

03 

rl 

o 

o 

CO 



01 

o 

01 

ip 


01 


o 

(M 

Ok 

in 

GO 

rl 

ip 

rl 

•St 

GO 

rl 

m 

2 

CO 

rs 






Jb 


(JV 

CO 


CO 

H 

m 

N 

H 

'♦ 

<0 

O' 

CD 

VO 

VO 

VO 

VO 

o 

rl 

rl 

o 

m 

Ok 

p 

CO 

CM 


tn 

ri 


P 




(0 

1 





fb 

H 

H 

H 

rl 

01 

H 

rl 

L— 

01 

01 

01 

H 

H 

H 

rl 

01 

H 

(M 

tn 

CM 

m 

rl 

rl 

rl 

H 

CM 

CM 

CM 

CM 

H 

rl 

X 

(t 

10 





-- ■ 


W 

m 

O 

rl 


—^ 
O 

Os 

0i 

VO 

CO 

Ip 

(kl 

to 

VO 

CM 

<9 

P^ 

o 

V0 

p 

rl 

VO 

in 

VO 

O 

P 

in 

VO 

9 

in 


B 


< 

2 

1 





cn 

Oi 

N 



o 

P- 

00 

01 

01 


VO 

CO 

CO 

P- 

in 

VO 

Ok 

Ok 

O 

p 

in 

O 

in 

P 

O 

<0 


rl 

'ip 

GO 

CM 

wm 

CM 

UJ 






(\j 

H 

H 

H 

H 

01 

rl 

ri 

01 

01 

01 

H 

H 

H 

1_ 

rl 

(M 

H 

rl 

01 

CM 

CM 

rl 

CM 

H 

rl 

CM 

CM 

1_ 

CM 

CM 

rl 

rl 

B 

(t 

d 

< 







>W_ 

7l 

JO 



10 

01 

in 

VO 

in 

P- 

'♦ 

m 


in 

ip 

ri 

Ok 

00 

CO 

P 

VO 

p 

rl 

CO 

Ok 

ip 

VO 

H 

H 

m 

L93 

•St 

O 

B 

P 

o 

Z 

< 

It 





(\i 

CO 

01 

VO 


Os 

VO 

CO 

VO 

(M 

to 

vO 

Ok 

o 

GO 

m 

P* 

o 

*0 


o 

tn 

Ok 

VO 

CO 

Ok 

CO 

O 

CM 

m 


IB 








H 

01 

H 

H 

rl 

H 

rl 

04 

CM 

(M 

H 

H 

01 

n 

W 

01 

H 


CM 

M 

CM 

rl 

rl 

ri 

rl 

rl 

(M 

CM 

rl 


m 

<0 

z 






— 


CVI 

O 

0* 

H 

9i 

O 

Os 

VO 

01 

00 

H 

Ok 

01 

01 


Os 

VO 

<0 

ip 

'M 

'M 

H 

VO 

CO 

rl 

Ok 

O 

CM 

m 

rl 


Q 

B 

g 

i 






A 

N 

VO 

VO 

IS 

P^ 


00 


H 

01 

‘O 

O 

H 

to 


<0 

rl 


O 


in 

Ok 

P 

CO 

O 

P 

■ 

Ok 


CM 

wm 

i CM 






H 

01 

H 

rl 

rl 

rl 

H 

01 

01 

01 

rl 

01 

(M 

n 

01 

rl 

CM 

01 

CM 

CM 

U. 

H 

rl 

H 

rl 

(kl 

CM 

CM 

rl 



Wm 

IBB 

z 

o 






EH 

’fc 



N 

% 


' 

•MM 

> 





_ 

s 


> 

s 




"7 

s 


s 

S 





It 

4- 

44* 

55 






gp 

— 




> 

■V 

% 



> 


> 



s 



’*7 



> 



> 

s 

> 

'"V" 

% 

s 

s 

> 

if) sn 

01 o 

Is 

^5 

to m 

il 






i 

n 


N 

fO 


% 

sti 

% 

CP 

"*> 

CD 

> 

as 

o 

•> 

> 

N 

% 

<2 

\ 

5 

s 

»n 

$ 

s 

p* 

> 

CD 

% 

> 

a 

CM 

CM 

cn 

CM 

ip 

CM 

sO 

CM 

to 

CM 

p 

CM 

CO 

CM 

Ok 

CM 

a s 

Z ^ 

< a 

u 01 




































































NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 



^ tn m 60 

o ^ N 

N H H H 


HiflHOi 01^^11)9 

99^^# 

HHHH HIHHHrl 


o 9 6 0 0 


60 O P O ^ 

60 ^ tfl 9 


o 

H 

P 

N 

9 

9 

9 

P 

9 

H 

9 

9 

9 

P 

O 

H 

9 

9 

O 

9 9 

9 

N 

P 

P 

P 

9 


9 

9 

H 

9 

P 

H 

N 

9 

P 

9 

N 

H 

9 

N 

P 

9 

9 

N 

9 

9 

P 

P 9 

P 

P 

9 

H 


O 

P 

9 

H 

P 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H H 

H 

H 

H 

P 

H 

H 

H 

_ 

H 

H 

P 

P 

P 

9 

P 

N 

9 

9 

H 


P 

9 

9 

9 


9 

9 

O 

9 

^ 9 

9 

P 

9 

O 

9 

H 


H 

”h 

O 

P 

H 

P 

9 

9 

N 

9 

9 

H 

9 

9 

P 

9 

P 

9 

9 

9 

9 

9 P 

P 

P 

9 

P 

9 

O 

9 

9 

P 

P 

H 

H 

H 

H 

H 

H 

H 

H 

H ■ 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H H 

H 

H 

H 

H 

H 

rt 

H 

H 

H 


9k ^ H ff\ 

H H ^ 10 

01 H H H H 

O 9 O H 

9 '^ (\| in H 

9 H H H H 

\0 cn a o rl 

H 9 '9 JO 9 

9 t-l H 'tI H 

\0 tn Ch to 

9 9 9 H lO 

9 H H H H 


10 to N O H 

o to to 't «o 

9 H H H H 


'<6 to 0^ dl 
<0 to ^ rl 

r4 H H H H 

10 m O 9 H 

iO 9 9 tf> 9 


r* O rl O 9 

in 9 H It to 

H H rl H H 

9 to 9 O 9 

9 H H to to 

H rt H H 


CO <^999 
9 9 9 '# 10 
H H H H H 


9 9 9 to O 

10 Ift ^ 9 to 

H H H H H 

9 (0 9 r< 9 

^ ^ H 9 

H H H H t-i 

9 N '♦ H 9 

'♦'♦^99 

H H H H r| 

9 tf> 9 9 

^ '^r 9 H to 

H ri r4 H H 


60 60 CO H 

to ^ ^ 9 ^ 

H H H H H 


9 0 0 H to 

9 tf> 9 9 9 

H H H H H 


9 O p 9 9 

9 H to 9 to 

H H H ^ H 


Ol-O O® ®60 •Ot^'# 

9109 99 PP'ttOlO 

HHH HH HH HHiHI 

9 '♦ to 9 H 9 « P 

9 9t0t09 l0l0t09H 

HHH rlH HH iHHH 

^^- 

0 9 9 9 9 P 10 0^ 9 

HtO-^f 90999 

HHrlrt»^ HHHH'H 


^99 
9 ^ ^ 
H rt fH 


9 9 9 9 

9 O 9 9 

H r4 H H rt 

9 H 9 P 9 

9 H ^ H 9 

H H H H H 

9 9 O t** 9 

9 H 9 9 9 

H ' rl H rl H 

p O 9 9 O 

9 H ^ 9 9 

H r* rl H rl 


P 

H 

P 

9 

9 

9 

O 

O 

O 

9 

9 

O 

N 

9 

P 

9 

9 

9 

9 

9 



D O i 

o 9 


9 O P 9 
0 9 9 9 



9 9 P 9 

^9 NO 

9 H H H 


H Ov p H 0^ 

N 9 9 9 -♦ 

rl H H r< HI 

p P 9 9 *# 

N 9 9 't 9 


Ch 0 9 9 9 
P 9 9 9 9 


O O N 9 a 

N 9 to 9 9 

H H H H H 


N 9 P 9 

9 9 9 ^ 

H iH HI H rl 

P P 9 P 9 

^ m ^ ^ 

H H H H H 


9 dt fr- P 9 
9 9 P ^ < ■! 


9 O 9 p P 

9 9 0 9 9 

H H H H H 


O O O 9 
9 9 W 

H H H H H 

—---m* 

0 9 9 O W 
p 9 ^ 9 H 

H H H H H 


P N O P 9 

9 9 9 9 P 

H H H H HI 


_— 

•^r O 9 9 0 

9 9 N 9 P 

H H H H H 


H 9 9 0 9 

9 O O 9 P 

H H P 1-t H 

dT m Ok ^ 
9 H O 

H H P H H 

...._ _ .n,..Jiagf^ 


OP 9 P 

^ P O 9 

H rl (M H H 


___— 

9 O 9 9 

«# 9 H 9 9 

rt H P rl H 


0 9^99 

to 9 9 9 

H H H H H 

- 

H V 9 9 9 

^^99 
H H W ^ H 


O 9 9 P P 
p N 9 9 9 
H H H H 


9 9 9 9 0 

9 N 9 9 9 

H H ft H 


H P 9 

9 9 9 0 

PH H 9 


9 9 0 9 9 
P N 9 9 9 


9 P H 9 9 

p p P 9 9 

H H H H H 

9 9 9 9 0 

Ok p 9 9 9 

H H H H H 


9 9 9 H P 

p 9 9 9 9 

ri ri H ri H 


N P 01 9 01 

9 9 N 9 9 

H H H H ft 

N O H 9 9 

9 9 9 9 N 


H P 9 pH 

9 9 N 9 O 

H H ft H ft 


9 0* H 9 9 

tn 9 O N 9 

H H ft ft H 

O P H 9 0 

9 9 N 9 9 

H H ft H H 


p O H O O 

to 9 H 9 9 

H ft Oi H H 


O 9 N O 9 

9 9 p ^ 9 

H H H H H 

O 9 9 H 9 

to 9 P N 9 

H ft H H H 


P H 0) N p 

9 0 9 9 9 

H H H H 


p p 9 ^ 

9 0 9 9 9 


O 9 9 9 9 

N O 9 9 9 

H H H H ft 



Q (t 
u Pi I 
(/) U. I 0> 


X oc ® 

uj ui_ 


9 P O 9 P 
9 9 N 9 9 
P H H H P 


P N 9 P H 
p p 9 9 9 
P H H H P 


--77T---— 

9 H N P 9 
P 0 9 9 9 
H H H H P 


P p’ P O 9 

p N 9 9 9 

H H ft H ft 

SA/ _ 


9 H P P 9 

O P p 9 P 

P H H ft H 


N P 9 O P 

P H O N H 

H H P H P 


N N 9 ® P 

9 9 9 to P 

H H H H H 


P 9 P 9 P 

9 9 9 9 9 

H H H H P 


HOP HO 
9 to 9 9 N 
H H H H P 


p P N P P 

9 9 P 9 P 

H ft ft H H 

VA/ 


p O 9 P 9 

tr^ 9 9 9 H 

H H P ft P 


P P P 9' O 

9 to 9 9 9 

H H P ft P 


0 9 9 9 P 

9 9 0 0-9 

H H H ft H 


P 9 9 O P 

9 9 9 9 9 

H H H H H 


r. N « « 

P 9 P 9 0 

H H H ft 


9 P H P P 

N P 9 P P 

H H ft H H 


9 N H H 9 

N P P P 9 

H H H H H 


O 9 P CO O 
9 H N H 9 
P P H H H 


P p P P 9 
N 9 9 P 0* 
H H H H P 


tTk H 9 O H 

N 9 9 9 H 

H H H H P 


N 9 P O 9 
N P H 9 P 


H O N O H 
9 9 9 9 0 
H H H H 

P p 9 9 9 
9 9 OP 9 
H H H H H 

—,-Jwy:--— 

H 9 H 9 O 
9 P P P ^9 
H P H H H 

9k O 9 9 P 
p P P P P 
H P H H H 


9 P P 9 H 

O H 9 9 

H H H H P 


9 P 9 9 9 

9 0 9 9 9 

H H H H P 


9 N P P (0 

N O 9 P P 

H H H H P 


9 N 9 ® 9 

9 P « P 

H H H H P 


H 9 P P P 

N 9 P r* P 

H H H H H' 

P 9 9 P 9 

9 P H 9 P 

H H P H ft 

9 9 P 9 p 

9 9 O 'A 

H H P ft H 


p N 9 9 O 

H 9 P 9 

H H H H P 


OOP 99 

9 P O 9 9 
H H H HP 


p H ^ 9 1^ 
9 P 9 0 9 

H H H HP 


P 9 9 H 9 

P 9 P H P 

H H H H H 

9 9 9 P 9 

P 9 9 OP 

H H H H H 


O O 9 9 ^ 

10 9 N P P 

H H H 

P p 9 9 P 

P 9 9 P P 

H H H ft H 


p 9 P N H 

to 9 P 9 « 

H H P H P 


9 P N 0 6^ 

P 9 O 9 N 

H H P HP 


p p 9 P P 

H 9 <0 9 

H H P H P 


N O 9 P O 

H 9 9 N 9 

H H P H P 

Ok O P 9 

H 9 9 9 9 

H H P HP 

- 

N 9 9 OP 

p 9 O N N 

H H P H H 

O N P 9 

9 N P 9® 

ri 1/4 9^ ri 


H 9 H P N 

H 9 P P P 

H H H H ft 


9 9 H O P 

H O H 9 P 

H H H H H 


9 P H 9 O 
HP P 9 9 
H H H 


H P H O 9 

H P P 9 9 

H • H H 

HP 9 9 9 

H 9 P O H 

H H H H 

P N O Ih ^ 

HO O HP 

H H H H H 

--- 

9 P »» 9 9 

P P O P 9 

H H ft ft 


9 0 9 9 9 
H H 9 H P 
tn P H H H 


H O 9 > H 

p P 9 H P 

P H H H H 


VI N 9 ^ 9 
9 N 9 H P 
P H H H H 


9 P O P 9 
P N 9 P P 
H H H H H 

p O 9 H 9 
to N 9 P 9 
P H H H H 

Ly. _ 

p 9 N 9 P 
9 9 H P 9 
p H H H H 

9 H 9 P 9 
9 P H P 9 
P H H H H 




- P 9 9 9 


9 N p P O 


2 3 5 ® t « 2 8 Si S S N JQ 8 s 8 8 s 


OESIGHATtONS AND REMARKS: 

#SAL.L DAYS COMPLETE IN BOTH POStTIVE AND NEGATIVE CONDUCTIVITIES *f *ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GPAOIENT ^ ^SELECTED DAYS 

( )s interpolated C^^sAPPROXIMATE r J^APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION J^sDtSTURBED BY BAD WEATHER 
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TABLB 334 

METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION. 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52 'e. 
__ (times given are 120° EAST MERIDIAN MEAN TIME) 
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DESIGNATIONS AND REMARKS: . 

#*ALL COMPLETE DAYS •f'sALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT ^sSELECTCO DAYS 

()= INTERPOLATED [ JsAPPROXIMATE f J^DfSTURBEO CONSPICUOUSLY BY EFFECTS OTI^R THAN BAD WEATHER ^^sOISTlMBED BY BAD WEATHER 

N-VALUES WHICH, THOUGH POSITIVE, INCLUDE SOk^ NEGATIVE POTENTIAL-GRADIENT Z s INDETERMINATE IN MAGNITWC ASSIGN Z-l-sfNDCTERMiNATC POSITIVE VALUE Z-«INDETERMINATE NEGATIVE VALU 







































METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITU^ II5°52'e. 

, . , FEBRUARY 1929 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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REMARKS: BAftoMcrmc press-urc is by mercury barometer corrected to standard gravity and temperature and for index-error, temperatures FROM STANDARD meteorological shelter with thermometers i.bs meters above 

ground-level, relative humidity by SLING-PSYCHROMETCR. about 75 PER CEltr OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND 16 O'CLOCK, AND ABOUT 75 PER CENT OF ALL MfNtMUM TEMPERATURES BETWEEN 04 AND 07 Oi*CLOCA 
RAINFALL BY STANDARD 6-tNCH GAGE OF U.S. WEATHER BUREAU, MEASURED AT OB oVlOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHIt^ BY JORDAN TWIN-CYLINDER RCCC 
OF NEGRETTl AND ZAMBRA. WIND RECORDED WITH DW«*S PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEE; TABULATED VALUES OF BOTH DIRECT ION AND VELOCITY ARE AVER A^S FOR Tl« HOUR AS BiptCATED; V INOtCATCS WINO-OIRCCTION TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF 0 FOR CLEAR SRY TO 10 FOR OVERCAST. 
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DESIGNATIONS AND REMARKS: 

#sAi.L COMPLETE DA'iS OAV 3 COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT sSCLECTEO DAYS 

( )= interpolated f 3 sAPPfWXIMATE f J = DISTURBEO CONSPICUOUSLY BY ErrCCTS OTHER THAN BAD WEATHER ^^sDlSTURBCO BY BAO WEATHER 

N= VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEOATIVE POTENTIAL-GRADIENT ZslNDETERMINATE IN MAGNITUDE AND SIGN E 4 -& INDETERMINATE POSITIVE VALUE Z-=INO€ TERMINATE NEGATIVE VALUl 
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NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

, o , OCTOBER 1929 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTlTUOe OI^ STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

, „ , NOVEMBER 1929 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 



11 323 


REMARKS: barometric rressure is bt mercury barometer corrected to standard gravity and temperature and for index-error, temperatures from standard meteorococicai. shelter with thermometers i.bs meters above 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IB 0*CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN OA AND 07 C^CLOCA 
RAINFALL BY STANDARD B-INCM CAGE OF U.S. WEATHER BUREAU, MEASURED AT OB o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINOER mCXi 
OF NEGRETTI AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRICZ; TABULATED VALUES OF BOTH OIRECTION AND VELOCITY ARE AVERAGES FOR THE HOUR AS INOICATEO; V INDICATES WINO-DIRECTION TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF 0 FOR CLEAR SKY TO 10 FOR OVERCAST. 




POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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REMARKS: BAROMCTRiC PRESSURE IS BY MERCURY BAROMETER CORRECTED TO STANDARD GRAVITY AND TEMPERATURE AND FOR INDEX-ERROR. TEMPERATURES FROM STANDARD METEOROCOCICAL SHCUTCR WITH TI«RMOMETERS I.BS METERS ABOVE 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLINC-PSYCHROMETER. ABOUT 7S PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IS 6*CLOCK^ AND ABOUT 75 PER CENT Of ALL MINIMUM TEMPERATURES BETWEEN 04 AND 07 O’CLOCR 
RAINFALL BY STANDARD B-INCM CAGE OF U.S. WEATHER BUREAU, li^ASURED AT 00 o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN CAGE. SUNSHINE BY JORDAN TWIN-CYLINDER I^CO 
OF MEGRETTt AND ZAMBRA. WIND RECORDED WITH DR^’S PRESSURE-TUBE ANEMOGRAPH NO. 4S0 OF J.P. FRfEZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE AVERMES FOR THE HOUR AS INOtCATED; V tNDiCATCS WIND-DIRECT I ON TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO lO FOR OVERCAST. 
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NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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TABLE 298 

METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 
altitude of station 244 METERS, LATITUDE 30°l9's, LONGITUDE I(5°52 'e. 

(times given are 120° EAST MERIDIAN MEAN TIME) 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 
altitude: or station 244 meters, latitude 30°I9's, longitude II5°52'e. 

■ APRIL 1930 

(times given are 120® east meridian mean time) 
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DESIGNATIONS AND REMARKS: 
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N* VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT 2s:INDETERMINATE IN MAGNITUDE AND SIGN 24-sINDETERMINATE POSITIVE VALUE 2-«INDETERMINATE NEGATIVE VM-L 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 
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REMARKS: BAROMETRIC PRESSURE IS BY MERCURY BAROMETER CORRECTED TO STANDARD GRAVITY AND TEMPERATURE AND FOR INDEX-ERROR. TEMPERATURES FROM STANDARD METEOROUOCICAL SHEUTER WITH Tf^RMOft^TERS I.BS METERS ABOVE 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLINC-PSYCKROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IB o'CLOCK, AND ABOUT 7S PER CENT OF ALL MiNtUUM TEMPERATURES BETWEEN OA AND 07 6*CL0CR 
RAINFALL BY STANDARD B-INCM CAGE OF U.S. WEATHER BUREAU, MEASURED AT OB 0*CL0CK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE, SUNSHINE BY JORDAN TWIN-CYliMOER RECO 
OF NECRETTI AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 Of J.P, FRIEZ; TABULATED VALUES OF BOTH OIRECTtON AND VCLOCITT ARE AVERAGES FOR THE HOUR AS INDICATED; V INDICATES WIND-OiRtCTtOH TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF 0 FOR CLEAR SKY TO K) FOR OVERCAST. 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

, o , AUGUST 1930 

(times given are 120 EAST MERIDIAN MEAN TIME) 
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REMARKS: baromctric pressure is by mercury barometer corrected to standard gravity and temperature and for index-error, temperatures from standard meteorological shelter with thermometers lbs meters above 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IB O'CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AND 07 O^CLOCR 
RAINFALL BY STANDARD B-INCH CAGE OF U.S, WEATHER BUREAU, MEASURED AT OB o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN CAGE« SUNSHINE JORDAN TWIN-CYHNOER RCCO 
OF MEGRETTI AND ZAMBRA. WIND RECORDED WITH OINE’s PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRtCZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARC AVERAGES FOR THE HOUR AS tNOfCATCDf V INDICATES WIND-DIRtCTION TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC* OBSERVATORY 

Al inuOLOF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5“52 'e. 

, (times GIVEN ARE 120* EAST MERIDIAN MEAN TIME) 
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REMARKS: BAROWITRIC RRCSSUR£ is by MCRCORY BAROMCrCft <U>BR€CTeO TO STANOARO CRAVITT AND TEMPCRATURE AMO FOR INO£X**ERROR. TEMPERATURES FROM STAMOARD METEOROtOCICAL SHEUTCR WITH THERMOMETERS I.BS METERS ABOVE 

GROUNp-LEVEU. RELATIVE HUMIDITY BY SLIMC'PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IB o’CLOCK, AND ABOUT 75 PERCENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AND 07 O^CLOCR, 
RAINFALL BY STANOARO B-INCH GAGE OF U.S. WEATHER BUREAU,-MEASURED AT OB o'CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY 30ROAN TWIN-CYL»»N)CR RECOI 
OF NCCRETTI AND ZAMBRA. WIND RECORDED WITH OINE’S PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DtRECTtON AND VELOCITY ARE AVERAGES FOR THE HOUR AS INOICATED; V INDtCATES WtND-D^CTfON TOO 
VARIABLE TO AVERAGE. CLOUD>AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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REMARKS: barometric pressure is by mercury barometer corrected to standard gravity and temperature and for index-error. temperatures from standard METEOROCOCICAL shelter with thermometers KBS METERS ABOVE 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IS 0*CL0CK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AND 07 O^CLOCR 
RAINFALL BY STANDARD O-INCH GAGE OF U.S. WEATHER BUREAU, MEASURED AT 00 o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENTi LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER RCCO 
OF NEGRCTTI AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIE2; TABULATED VALUE5 OF BOTH DIRECTtON AND VELOCITY ARC AVERAGES FOR THE HOUR AS INDICATED; V INDICATES WIND-DIRECTION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO tO FOR OVERCAST. 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 
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REMARKS: BAWOMETRIC pressure is by mercury barometer corrected to standard gravity and temperature and for index-error. temperatures from standard METCOROLOGtCAL SMELTER WITH THERMOMETERS I.BS METERS ABOVE 

ground-level, relative humidity by sling-PSYCHROMCTCR. about 75 per cent OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN IS AND 16 o’CLOCR, AND ABOUT 75 PERCENT OF ALL MINIMUM TCMRCRATURCS BETWEEN OA AND O? O^CLOCR. 
RAINFALL BY STANDARD d-!NCH CAGE OF U.S. WEATHER BUREAU, MEASURED AT OB o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINOCR REC0« 
OF NCGRETTI AND ZAMBRA. WIND RECORDED WITH DINERS PRESSURE-TUBE ANEMOGRAPH NO. 450 OF_ J.P. FRIE2; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE AVERAGES FOR THE HOUR AS mOlCATED; V INDICATES WINO-DIRECTtON TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF 0 FOR CLEAR SKY TO 10 FOR OVERCAST. " 
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DESIGNATIONS AND REMARKS: 

*=ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CONDUCTIVITIES •f‘=ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT i=SELECTCD DAYS 

{ >=INTEftPOl-ATCO [;3=APf>ROXIMATE f J=APPEARS CONSPICUOUSLY OiSTURBCO BY POLLUTIC»^ ^^sOlSTURBCO BY BAD WC AT HER 
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( )*INTeRPO(.ATEO [ ] sAPPnOXIMATE f J = DISTURBED CONSPICUOUSLV BY EFFECTS OTHER THAN BAD WEATHER SJ^DISTORBED BY BAD WEATHER 

N* values which, though positive, include some negative potential-gradient Z = INDETERMINATE IN MAGNITUDE AND SiGN Z+= INDETERMINATE POSITIVE VACUE Z-»INOETERMINATE NEGATIVE VALU! 






















































































TABLE 342 

METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°{9"s, LONGITUDE II5®52 'e. 

, o X JANUARY 1931 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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REMARKS: BAROMETRIC PRESSURE IS BY MERCURY BAROMETER CORRECTED TO STANDARD CRAVITY AND TEMPERATURE AND FOR INDEX-ERROR. TEMPERATURES FROM STANDARD METCOROkOCiCAt. SHELTER WITH THERMOMETERS i.BS INTERS ABOVE 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN IS AND 16 O’CLOCK, AND ABOUT 7S PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AND 07 O’CLOCK. 
rainfall BY STANDARD B-INCH GAGE OF U.S. WEATHER BUREAU, MEASURED AT 06 O’CLOCK DAILY AND RECORDED UNDER C^TE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY .IORDAN TWIN-CYLINDER WtCOf 
or NEGRCTTI AND ZAMBRA. WIND RECORDED WITH DINE’s PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARC AVERAGES FOR THE HOUR AS INDICATED; V tN0«CATCS WIND-DIRECTION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. . 





POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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REMARKS: DAROMCTRIC preside is by MERCMRY barometer CORRCCTCO to standard gravity and temperature and for INDEX-ERROR. temperatures from standard METCOROtOGiCAL SHELTER WITH THERMOMETERS LBS METERS ABOVE 

GROUNO-LEVEL. RELATIVE HUMIDITY BY SLING>PSYCHROMETER. ABOUT 7S PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND 16 o’CLOCK^ AND ABOUT 7S PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN OA AW 07 O^CLOCR 
RAINFALL BY STANDARD B-INCH GAGE OF U. S. WEATHER BUREAU^ MEASURED AT OB O'CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY «K3ROAN TWtN-CYLWOER RCL*-. 
OF NECRETTi AND ZAMBRA. WIND RECOROCO WITH DlNC's PRESSURE^TUBE AHEMOCRAPH NO. 450 OF 4.P. FRICZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE ^WCRAGCS FOR THE HOUR AS INDICATED; V INOICATCS WtNO-D«4€CTtON TOO 
VARIABLE TO AVERAGE. CLOUD--AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 









POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 


o 

o 

0 

o 

o 

O 

O 

o 

o o 

o 

H 

O 

O 

o 

o o 

o 

H 

o 

O 

o 

o 

0 

T 

o o 

O 

© 

© 

o 

W 

© 

04 

© 

04 


© 

© 


© 


© 

© 

© 

© 

H 

Oi 

H 

© 


© 


H 

O 

© 

04 

© 

© 

04 

H 

© 

o 

O 

H 


H 

H 




H 

H 

H 





H 

H 

H 

H 


in’ H (VI VO ^ H tfl CM 

mo® (M^ mo®®m 

(Vi H n 

r^ovo m© ©movr*® 

ch ov H m m o N © m 


©mo om ©m© 

^mOr4(vi m(jv© © 


N (VI ©’.Ov (M 
N © © H (3Ni 

H H 

___ ^ 

m 01 ov 'M o 

N © ov m o 


m © rt H o 

© © o © o 

ri H H H 


H m’ 40' OV* 

^ © Ov © ^ 


r* ^ m 10 io 
^ © ov ^ CM 


CM © © © <« 

© © © n r** 


CM c^ © © © 

(M ov © © ov 

H 

© 40 CM © © 

O OV © © 9k 

H 


H ^ © 
H © ’^ 
H 


01 © CM 
1^ © H 
H 

^ © m 
© © © 


CM © © 

© ^ 


o 


© 

CM 

© 

© 

H 

1 

© 

CM 

© 

© 

© 

. ° 

H 

© 

© 

04 

04 

© 

N 1 

© 

© 

1 ^ 

1 H 

O 

H 

04 

CM 

© 

® 


i « 

© 

H 

© 

© 

© 

H 

04 

1 


© 

© 

H 

H 

© 

© 

i 


© 

© 


momcvi m©N.N 

loH©(vi vnovcvi © 


ov Ol © H © 
© H H © 


04 © © © 
© © © © 


© © © 
© © © 


O © 04 

O I 04 I o 



O ^ I w 
© I © I 04 


© 

CM 

© © 

© 

© 

O 

N 


04 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

H 

04 CM 

© 

® 


i 

© 

w 

© 

H 

04 

© 


© 

© 

© 

Oi 


© I r* © 

© I © © 


© I © 

04 I © I © 


do© 

H X 7 


I 

Z o nr) 



04®O HO ©©e^©04 

r^©H H'M 04© N©0» 


H cvi CM © e^ 

® © ® H CM 

H H H H 


m ® N © 04 
<M m © 04 
CM 


C/) </) 

U LJ 

Cl ^ o> 

Q. < I 

X p: ® 

I. I LJ 


m04© (MC^©H© 

OnN om- '<tCM©©Ov 

CM H H H CM 

■MO’M 004 ©H OH CM 

O0»N mCM'O'M® 

CM H H H CM 


CM f- O CM 

m O © ® N 


© 04 N © 04 

O H 04 Ch N 

H H H 

o © © 

O H O © N 

H H CM 

04 CM © H CM 

Oi H 04 ® ® 


, O © © © 

H © © © 
' H H H 

© o © o 

© H © © 'M 


N © <♦ © © 

^ 04 > CVI 

H H H 

CM © CM © © 

CM 04 © CM N 

H H H 


O © CM O © 

© © 04 O © 

H H H 

_ 

© © © © 04 

© © © © 


« © ri ’if © 
© © N H N 


© © O 

© © 'M- 

H H 


© © © 
04 © H 
H H 

•^a^;- 

'M 04 N 

H © © 


© © H 
H 04 H 


© 'M © 
O © © 


m 

1 °° 

© 

© 

© 

© 

© 

© 

© 

CM 


© 

1 

© 1 

H 

CM 

© 

© 


^ 1 

1 1 II 

04 

© 

04 

© 

(M 

CM 

© 

i 

© 

H 

H 



H 

© 

© 

CM 


h- 

1 1 1 1 

H 



H 

CM 





H 

H 

H 

' 

H 



H 

H 

H 




1 o 


'Y 

N 



© 

H 

04 

© 

CM 

1 

© 

© 

© 

'i 


•M 

‘*11 1 

04 

o 

© 

© 

CM 

’Y 

© 

© 

04 

H 

© 


H 

© 

© 

H 


N 

® 1 1 1 

1 

H 

H 

H 






H 

H 

1 

H 



H 

H 

H 

t 


© 

H 

© 

04 

CM 

© 

© 

H 

© 

o 

CM 

CM 

1 

© 

04 

04 

04 




© 

© 

© 

O 

© 

rj4 

© 

© 

© 


© 

H 

© 

© 

CM 

© 

© 

Oi 

© 




04 

© 

H 

H 

H 







H 

H 

1 

' H 



yyr 

H 

H 




H 




... 

— 






____ 





—1 







H 

© 

© 

© 

f- 

o 


© 



© 

•Y j 

1 ^ 

’i 

CM 

© 

© 

O 



Ok 


© 

r- 

CM 

!S 

(M 

N 

© 

© 

© 

O 

© 

© 

0» 


© 

© 

© 

04 



04 

© 

H 


H 







H 







H 

H 




H 














. 




*s 





04 

(M 

bk\ 

H 

© 

CM 

H 

i 

fM 

(M 

© 1 

1 

CM 

© 

‘04 

O 

r* 

© 


© 

© 

© 

H 

© 

i 

04 

© 

© 

© 

H 

04 

© 

© 

i 

© 


H 

N 

© 

04 

© 

H 


H 







H 







H 

H 




H 








-- 








.. 







© 

© 

i 

© 

vM 

© 

© 

© 

© 

© 

o 

1 

1 CM 


CM 

i 

O 

© 

H 

© 


N 

© 

O 

© 

© 

04 

N 

© 

© 

© 

04 

© 1 

© 

© 

© 

© 

O 

H 

Pr 

04 

H 

H 


H 







fi 


1 





H 

H 




H 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

CM 

© 

1 

H 

© 

© 

O 

H 

© 

N 

*H 

04 

© 



© 

© 

© 

04 

© 

© 

© 

© ' 

© 


© 

© 

H 

H 

O 

04 

© 

H 


u_ 







H 







H 

H 






i 

CM 

CM 

04 

04 

© 

© 

© 

© 


1 ^ 

© 

CM 

© 

© 

H 

© 

i 

© 

© 

© 

H 

i 

© 

04 

© 

04 

© 

© 


© 

© 

© 

© 

04 

O 


© 

© 


H 


H 






4^. 

H 


U-,. 


1 — 


L~* 

H 

_ 

H 




© © 

© 04 



CM nr*} m 


(M m ^ © 


© T" ® © 


^ Sfac5 83 8© 


♦ 4- -H* 

Is li li 

5^ 

sa Sa 


♦ = ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CONDUCTIVITIES "f =ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND POTENTIAL-GBAOIENT :p=S£LECTEO DAYS 

()= INTERPOLATED [ ]-APPROXtMATE f J = APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^$«OISTURBEO BY BAD WEATHER 































































o o o o o 



< 

K < 

CO , 
^ X 



UJ 

< 



CO 

» 

an 

I 

Lu 

O 

<n 

Q 

o 

cc 

fO 

1 



CO 

I 

u 


H 

> 

1- 

CL 

m 


O cr O 

u o I 

(/) Li. 05 

o 0> 
Q- < I 

X S ® 

LiJ u 


© 

© 

® 

to 

o 


H 

® 

© 


Ok 

H 

© 



® 

® 

H 

H 

Ok 

H 

® 

N 

® 

® 

O 

Ok 

H 

® 

® 

W) 

Ok 

H 

® 

Ok 

O 

H 


H 

H 




H 


H 





H 

H 


H 



^ H 
H ® 
r» 

m tf) Ot 
® ® ® 


o o w 
<J| H 0^ 

tn oi ® 
NO® 


^ di H 

o (y> ® 




01 O 01' N ® 

^tn®NH ®N^ ®0l 


K)®®®® H rlrl 

®®NIA® ®®^N® 


AOvHOk® in® rlOl^ 
Ot'^'^NN 


0i O N 01 Ch ® 

® ® ® in ® o\ ^ 


n 

r* ^ o 


H ® ® 
® ® 


® ® H 

N ^ 


•O H® 
® ® ® 


(0 ® ® 
O ®' ^ 


® 

10 

H 

® 


Ok 

10 

N 

o 

Ok 

© 




to 

© 


® 

H 


10 

o 


H 

H 

Ok 

10 

1 

® 

N 

H 

H 

O 

Ok 

® 



to 

© 

© 


to 

N 

Ok 

0 

H 

© 

H 












H 

H 




® ® ® h 

® O ® 

H H H H H 

oj © O O 

O ® ® ® CO 

® H H H 

(Jt O ® © 

H © ® O ^ 

® H H H 

© ® N ® 

H 0^ N H ® 

® H H H 

O CO ® © 

H O ® O 

® ® H H 

© © N N ^ 

© O 0» O 


® 

® 

® 

® 

\o 

® 


H 



H 


© 

© 

N 

10 


® 

® 

© 


in 

N 


© 

® 

o 

to 

© 

N 

to 

O 

© 


to 

® 

to 

1 

® 

Ok 


H 





H 

H 

H 



H 

H 


H 

H 

H 

‘ 

' 

H 


H 

H 

to 

® 

H 

® 

® 

Ok 

Ok 

O 

to 

to 

H 

H 

N 

Ok 

H 

® 1? 

® 

H 

© 

10 

O 

to 

N 


© 

Ok 

H 

© 

01 

N 


o 

N 

to 


® 

tf> N 

Ok 

N 

O 

N 

® 


0\ ^ ^ ® © 

n ® ® ^ N 

® 

© CO ^ ® ® 

in ® ® CO ® 

® 

© ® o o in 

to ® © ^ ^ 

® 

^ eo m H © 

w ® to 


H 

Ok 

Ok 

Ok 

in 

® 

© 


Ok 

to 

© 

® 

© 


H 


H 





O 

c? 

to 

© 

to 

Ok 

© 

to 

® 

CO 

to 

® 

® 


H 


H 





C-“. 







O 

® 


® 

H 

® 

o 

© 


® 

in 

>«r 

Ok 

N 

H 


H 





H 

® 


H 

H 

© 

® 

N 

’•t 

Ok 



© 

® 

H 







® 

o 

CO 

to 




O 

m 

Ok 


m 

Ok 


V 







© 

o 

tn 

N 

® 

Ok 



© 

o 

to 

to 

© 

© 


to ® ® 0 ^ 

0l H o © ® 

H ® 

O Oi H H H 

Ol O O © N 

H ® 

0^ Ol 0l H 

O 01 N N 


® © ® 

© © ® ® 


0i © © H 
® Ol O N 


© ® H ® 
® O © © 

H 


© 

H 


O 

N 

N 

o 

© 

® 

CO 

© 

© 


® 

® 

© 


H 

H 

H 



H 

H 

to 

N 

® 

© 

H 


to 

© 

to 

® 

© 

® 

to 

to 

to 

to 


H 

H 

H 



H 

H 

' o 


H 


® 

H 

to 

©^ 

lO 

W 

© 


to 

to 

to 

® 


H 

H 

H 



H 


H 


N 

® 

Ok 

® 

® 

H 

© 

H 

N 

to 


to 

® 

® 


H 

H 

H 



H 











CO Oi Ch N 
^ ® ® 
H H 

- 

©OH® 


® ® ® ® (0 

® ® ® H ® 

H H 

® O ® N ® 


® H Ok 
O O O 
H ® H 

C? ® 

O tfk ® 
H H H 

to N ® 
© Ok © 
H H 

® C? ® 
® H O 


® O H 
N N ® 



1 to 

to 

N 

® 

® 

© 

© 

H 

w 

© 

® 


' ' 




H 

H 



H 




H 

® 1 

t 

H 


© 


to 

o 


to 

® 

© 

© 

O 

to 

to 

® 

O 



© 

H 


© 

to 

to 

H : 1 




H 

H 



H 

L- 



H 

® 

H 

O 


H 

® 

Ok 

Ok 

© 

© 

10 

N 

to 

O 

to 

in 

® 

O 

Ok 

© 

N 

Ok 

© 

© 


H 

H I 




H 








H 

© 

to 

® 

to 

® 

® 

o 

H 


Ot 

o 

H 

Ok 

H 

eO 

to 

N 

O 

Ok 

© 

© 

® 

to 

Ok 

© 

Ok 

HI i 




H 


U-_ 







r4 r 

4 to 

H 

® 

H 

® 

f- 

to 


to 

o 

H 

Ok 

H ^ 

* 10 

to 

© 

O 

O 

Ok 

N 

m 

to 

Ot 

N 

© 




rvj (T) ^ «n 


© r ® 05 


csi n . ^ if) 




S (5 S w 8 « 


z 
2 

♦ -H- 2 

<n <0 <Q n ® ¥» o 

! i! ¥ , 


#=ALL DAYS COMPLETE )N BOTH POf'TIVE AW NEGATIVE CONDUCTIVITIES “f" «ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT i ^SELECTED DAYS 

(>= INTERPOLATED ^^sAPPROXIMATE T J»APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^^sOiSTURBED BY BAD WEATHER 


























































POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 


o o o o 


o 


o 


o 


QC UJ 
Ui Z I T- 
CL O (i) 


Os 

CM 

CO 

it 

SO 

H 

VO 

Os 

CM 

(M 

to 

10 



H 

H 

H 

H 


vO VO H 

^ \n o 


O H ^ 10 H 
oo CV2 f** 00 


W VO ^ ^ 
H to O W 
H H ^ rt 


<n ov 
« o 

H 



-4 s 0 m o o 

10 10 o H m 

H H H H 



OS 

1- 

VO 

SO 

VO 

to 

SO 


10 

H 

VO 

SO 

SO 

H 

H 

SO 

to 

CM 

os 


(D 

to 

CM 

to 

CM 

O 


VO 

CM 

'it 

H 

H 

CM 



(M 

H 

eo 

CM 

CM 

CM 

H 

H 

CM 

H 


VO 

CM 

VO 

m 

to 

■it 

ti» 

to 

10 


VO 

SO 

VO 

m 

H 

o 

os 

CM 

N 


VO 

ti* 


Jr= 


CM 

CM 

H 

H 



H 

Jsas. 



V0| ^ o « 

f*. to « 

H H 


o ^ ^ CVi 

00 ov O CO 

H 


10 ^ oi 

N VO tn 00 (VI 
H 


W ^ o M VO 

N <Vl Oi ® N h- 

H H 


SO 

t* 

O 

o 

to 

SO 

CM 

CO 

o 

(M 

VO 

O 

OS 

VO 

SO 

O 

O 

Os 

N 

CD 


H 


H 

H 

H 

H 






O 

r- 

CM 

CD 

to 

VO 

Os 

to 

V) 

VO 

N 

o 

Os 

to 


SO 


VO 



H 


H 






VO VO ’vr to o 

CM 00 vn VO 

ti 


t“ ^ > 

u faj :> 

s H 

“I? 

II »- 


00 H 00 H VA 

in in (5v 


H "M 10 
N H VO VO Ov 


OS H 0^ OO 

in m o VO CM 

H H 


r>. o o in 

JO VO 'O Os 


*0 

in 

4 0 

115 

'O 

N 

w 

9 5 

143 

O 

N 

-t 

8 6 

1 


_ 

~ 





u-ij 




VO 

CM 

H 

VO 

vn 

■4 

(M 

in 

to 

CO 

O 

n 

< 

H 

O 

CM 

O 


os 

c^ 

VO 

Os 



H 


CM 


H 








—1 







—7V\- 

H 

N 

H 

r- 

OS 

GO 

<0 

os 

H 


it 

m 

it 

(M 

rO 

o 

Os 

H 

in 

in 


'O 


CO CVI H N 
N Ov GO CO 


to t* Ol: 1-1 
N 00 Os CO 


H CO GO m 
N (Js N Os 
H 

OS OS r** VO 
N O H CD 
H to 

'M- CO VO CM 

VO 10 . VO 00 


GO m ^ 

VO VO it H CM 

H H 

tn to H lO 

VO VO it Os ^ 


OS OS N ^ 

m SO 'M* VO 

(M ’ 

to H OS VO to 

VO in Os *♦ 

H H 


O CO CM 
it to 


(0 ^ H VO O 
OS H CO to it VO 


VO Os 10 ^ 

Os O VO VO it to ® 

H 

OO VO it CD CM esi ^ 

OS H VO 10 to lO ^ 

H H 


SO O VO .'OH 

Os CM VO SO 

H ’ 

t- VO VO ^ VO 

<0 to VO I VO SO 
































































>* 

U M 

o O 

Itf 0 

%-* m 

of 

® ** 

n m s 

3 S I 

tt ® 

i - § 

tii m 

a 43« 


r-« ® d 

CS ** 

^ v« 

O ® M 

(O ® 

(3b >v 0 

9 

® o .d 

a « 

« 09 

>* *» 

^ >» ^ 

O M ^ 

6 ® 

m > 


fm, u* m > 

U) CD o »-» 


►* « 

>» ' Oi 5* 

o w ^ o 

fid a A 

m A ^ 

3 

• - d o 

>♦ >* Sk •M Ik 

rk r-< r-t d ^ 

a s s ^ 

® ® d kk 

» » a '3) o 

a s a 3 5 


^ ^ to 00 00 


11 t i I 

to CD rk kf» 1 ^ 


•HI M 

fi d 

.. g 

►» JK 

Hi d 

^ <4 d 

d d d 

d d A 

d d d 

i i I 


ID £0 00 00 

O 

i ( I f 

^ M N C*» 


•»•*>» s 

§ 8 - 

a 5 - 

d xt 

8 >m d 
►» *» 
•d Hi Q 

** s ^ 

t? ® 5 

III 


O CO ^ 

& ^ 

m V >» 


III 


to to o 

o o ^ 

I t I 

hI f-l is 


5 as ^ 

$ ^ « 

18^ 1 
• • 2 B 8 

K K « *• 

rk ^ d fl fl 

a a fl *" ’* 

d d ^ d 

1. » s 

a a 31 g 

to ID ro Hi 

O O 

till 

rk df «H o 


S h~ 
” < 
3 $ 


CO O) CD 

^ h -4 ^ <rk 

O O O O 
CO 00 O C^ 
Hi k# CD 2 


3 

o 


o 

• A 



4* 


O 

♦* 


♦» 

3 

• »K 


m 


** 

CD 


m 


p 


•d 

3 

CO 




•H 

6 



Q 


>« 


,» 

o 




d 

. * 

3 


** 


• * 

♦» 



♦» ! 

O 


CO 

.« 


CD 

CO 

• * 


U 

■rk 

fk 

•.H 


•H 


•H 

< 

fM* 

o 

o 

o 

d 

o 

o 

o 

fw 

tv 

fO 

£0 

o> 

ID 

rk 

00 

00 

1 






o 



o 

rk 

00 

1—I 

rk 

ci 

CO 

oo 




•- O 

s g .. 


to to o 

O O Hk 

I I I 

hI rk is 


43 g d 
1^0 
o _ 

♦J* ♦* a 

** ID ID 6 

3 Hk <♦* 

O O O CD 


to to 10 £0 h4 

O 

t till 

f^k hI rk O 


<0 •* •• 

•H *rk "H 

o o o o 


•• o ••* o 

3 **0 

O •* CD O •• 

^ atk •rk ^ •rk 

o o o o o 


ago 

o -d ^ 

O •• •“ 

4* a 

01 CD O 
^ ^ 

O O O CD 


JL 

_J 

:r 


w 

£0 

rk 

rO 

to 

tD 

CD 

(D 

Cv 

rk 

|v 

£0 

d* 

o 

d* 

CD 

ID 

pv 

CD 

rk 

CD 

o 

o 

(0 

OS 

d* 

rk 

CO 

CD 

fk 

CVi 

1 

Ul 

> 

E 




rk 

is 


St 







Ed 




IS 

m 


Ed 

Ed 

IS 



Bi 

as 



m 

as 


(M 

cc 

n 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

» 

as 

IS 

IS 

CO 

CO 

0 

CO 


Ed 

EO 

CO 

CO 

CD 

CO 

CD 

S 

a 

3 

• 

• 

09 

00 

CO 

CO 

CD 

€0 

m 

m 

CO 

CO 

CD 

X 




"cd" 

cs 

rk 

03 

to 

d* 

rk 

d* 

to 

Cv 

iD 

ID 

£0 

d» 

d* 

d* 

to 

to 

CD 

os 

to 

o 


rk 

CD 

to 

CD 

o 

iD 

cO 

«n 

UJ 

TP:> 




rk 






rk 

rk 









rk 












) 

> 

E 

(M 

w 

CO 

SB 


m 




Ml 

IS 


m 

64 

Ed 


Ed 




Ed 





IS 

IS 


64 


Ml 


X 



CO 

CO 


0) 



Ed 




CO 

CO 


Ed 


Ed 

IR 

09 


§ 


♦ 


CO 

CD 

64 

2 

• 

s 

_5 

n 


64 


CO 

IS 

CO 

CO 

CO 

CO 

s 

m 

m 

CO 

Ed 

M 

m 

fid 

CD 

CO 

CD 

m 

64 

ai 

• 

IS 

IS 

CO 

€0 


*■ 

CO 


r 

-j 


~00~ 



o 

CO 

CO 

rk 

00 

d* 

CO 

0) 

to 

O 


(0 

to 

d* 

CO 

CD 

ID 

CO 

os 

CD 

O 

o 

OS 

to 

d» 

o 

CD 

to 


UJ 

tS. 




rk' 

rk 


rk 



rk 

rk 






rk 

rk 

rk 






fk 





o 

1 

> 

E 






td 

Ed 

Ml 


64 


Ed 





Ed 

IS 


Ed 

Ed 





64 





2 

X 

d 


Id 





CO 

CO 

CO 


as 


CO 



64 



CO 

m 


as 

64 

m 

. 

• 

CO 


Ed 


Ed 

2 

<0 

o 

Q 


as 


• 

• 

CO 

CO 

CO 

Ml 

ss 

ss 

m 

CO 

fd 

as 

as 

Id 


CD 

m 

_ 

64 

Ed 

as 

m 

• 

• 

CO 

CD 

CO 

• 

CO 


X 

ro 

J 

UJ 


rk 


rk 

~o 

lO 

o 

Cv 

lo” 

o 

o 

d* 

O 

_ 

rk 

o 

rk 

•d 

“o' 


rk 

CO 

o 

o 

fk 

o 

rk 

d* 

rk 

rk 

CD 

CO 

O 

1 

> 

E 

(d 

(d 











Id 

Ed 



Ed 

A 




Ed 



IS 



64 

64 


Ed 


X 

fY 


CO 

CO 









IS 


CO 

CO 

« 

Ed 

«' 



CD 

• 

. 

CO 

• . 


CO 

CO 


2 

64 

fvj 

Q 

UL 

5 


Id 

CO 

CO 

• 

CO 


CO 

CO 

• 

• 

as 

• 

CO 

CD 

• 

CD 

64 

• 

CD 

CO 

E4 

* 

* 

CD 

* 

CD 

CO 

CO 

CD 

m 

CO 

II ■ 

“Z 

UJ 

~r 


k* 

00 

(D 

00 

fO 

rk 

00 

“ 

iD 

£0 

o 

o> 

_ 

fO 

CD 

iD 

0) 

CO 

CD 

CO 

Oi 

<D 

ID 

CO 

o 

CV 

fv 

to 

to 

to 

Cv 

D 

X 

X 

rk 

o 

fv 

tv 

k> 

fv 

CD 

r>d 

6 

00 

cv 

oi 

rk 

0» 

rk 

0> 

O 

iD 

rk 

rk 

O 

O 

O 

OS 

fO 

o 

o 

d 

m 

d 

d 

to 

X 

Up 


rk 

rk 





rd 

rk 




rk 




rk 

_ 

rk 

rk 

rk 

rk 

rk 



rk 

rk 

rk 


rk 

rk 


< 

-r 

CL' 


fO 

CD 

CO 

CD 

fO 

to 

fO 


00 

00 

rk 

00 

d 

to 

fv 

O 

rk 

to 

CO 

fv 

O 

ID 

CO 

OS 

d 

CD 

to 

fv 

(D 

OS 

00 


ID 

Q 



u 

d* 

fO 

to 

d* 

<JS 

tD 

iD 

CD 

tv 

CO 

fv 

to 


fk 

to 

to 

P 

d 

d* 

rk 

iD 

d 

C7S 

OS 

rk 

d 

rk 

d 

to 

tD 

iD 


d 


5 

L 


rk 

rk 

rk 

fk 

rk 

rk 

0m4 

rk 

Hi 

rk 

rk 

rk 

rk 

fk 

fk 

rk 

CD 

rk 

rk 

rk 

rk 

rk 



rk 

rk 

rk 

rk 

rk 

rk 

rk 




h ■ 

X 

< 

a- 

5 

UJ 

L 

u 

o 

(D 

fO 

£0 

d* 

to 

fO 

-d 

to 

d* 

cv 

fO 

CV 

00 

CD* 

rk 

CD 

CD 

fO 

GO 

CD 

to 

CD 

£0 

CD 

fv 

to 

tv 

8 

00 

d 

CD 

00 

d 

(D 

to 

to 

CD 

rk 

rk 

to 

(D 

CD 

to 

00 

d 

to 

to 

i 

fv 

S 

28.3 

rk 

fv 

CD 

CD 

rk 

to 

to 

CD 

to 

to 

iD 

CO 

rk 

A 

tD 

CD* 

to 

iD 

00 

CD 

d 

00 

CD 

OS 

to 

CO 

to 

to 

to 

tD 

A 

rk 

A 


d 

tJ 

._j 

u 

D 

t ♦r 

4) t. 

oo 

CD 

fO 

CD 

CO 

CD 

ID 

CD 

CO 

to 

CD 

00 

O 

tv 

O 

ID 

OS 

CD 

to 

tD 

ID 

to 

tD 

ID 

to 

d 

to 

(D 

CD 

CD 

tD 

«0 

CO 

d 

to 

to 

o 

to 

OS 

ID 

00 

to 

iD 

CD 

8 

fv 

CD 

CD 

to 

CD 

fv 

iD 

OS 

d 

d 

d 

os 

iD 

CD 

to 



r> 

cr 

X 























_ 



_ 

. 





: fT 

< 

d’ 


d* 

fO 

O 

00 

d* 

CO 

tv 

iD 

to 

d 

fv 

QO 

O 

tv 

rk 

d 

fv 

fv 

d 

iD 

CD 

fv 

O 

OS 

d 

fv 

O 

rk 

O 

£0 

o 


00 

(J * 

UJ 

o 

o 

«D 

(D 

to 

CD 

fv 

tD 

tv 

CD 

O 

CD 

•0 

fk 

i7> 

fk 

fk 

CD 

OS 

CD 

♦o 

CD 

OS 

rk 

‘O 

rk 

N 

rk 

CD 

CD 

Pr 

CD 

i 

to 

CD 

to 

09 

O 

CD 

00 

rk 

to 

CD 

A 

iD 

CD 

d 

CD 

rk 

CD 

OS 

rk 

00 

rk 

CD 

CD 

iD 

CD 

rk 

CD 

CD* 

CD 


ci 

CD 

60 


Vi 


ds 

tD 

rk 

fv 

00 

d* 

ID 

O 

CD 

fk 

to 

to 

iD 

CD 

CD 

os 

OS 

rk 

00 

to 

tD 

o 

rk 

“oT 

fv 

d 

tD 

to 

00 

to 

CD 


to 

H- 

< 

a 

< 

CD 

up 

u 

a: 

a 

K 

d* 

-d 

tv 

CD 

d* 

tv 

tD 

•d 

Cv 

-H 

d* 

Cv 

•d 

tv 

o 

d* 

tv 

fk 

■d 

rv 

CD 

d* 

tv 

rk 

d 

tv 

00 

to 

fv 

CO 

to 

fv 

uf> 

d 

fv 

tD 

d 

N ' 

to 

d 

fv 

O 

d 

fv 

os 

£0 

N 

fv 

fO 

fv 

OS 

CO 

fv 

CD 

d 

fv 

fv 

d 

fv 

to 

d 

P* 

d 

d 

fV 

£0 

d 

Pv 

rk 

d 

Pv 

6 

d 

fv 

i 

fv 

CD 

d 

fv 

s 

fv 

i 

pv 

to 

to 

fv 

P- 

£0 

fv 


rk 

d 

fV 


> 

< 

O 




n 

d 

X) 

'43 

r 

OD 

cn 

o 

x' 

(M 

to 

d 

wp 

to 

fv 

CO 

os 


CD 

N 

fO 

N 


*n 

(D 

to 

CD 

fv 

(D 

CO 

(D 

OS 

N 


<0 

:s 

D 

<D 

2 

< 

UJ 

2 


387 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e, 

APRIL 1931 

(times given are 120® EAST MERIDIAN * MEAN TIME) 
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POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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TABLE 357 

POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 

EXPRESSED IN VOLTS PER METER 

(THE TABULAR VALUES ARE AVERAGES FOR SUCCESSIVE PERIODS OE ONE HOUR AS INDICATED 120° EAST MERIDIAN MEAN TIME) 


45 


ii 

° 

o 

CM 

CM iH 

p o 

CM 

(M © 

H 

H 

' H 

0 

O 

o 

I 

i 

i 

i 

H 

O 

o 

O 

O 

O 

I 

I 

i 

i 

I 

■ 

■ 

■ 

Z 

Os 



m 






IT 

o 

H 



© 


H 

© 

© 

p* 



CM 

© 

© 

01 

© 

CM 

■a 

■a 

n 

< 

UJ 

so 



m 

O so 





O 

© 




© 


© 

© 

N 

© 

© 

© 

© 

P* 

© 

© 

© 

© 

D 


n 





H 





H 



















■ 

■ 

■ 




"7^ 

^ Os 

N to 

“TTT 

“■""■""JJPJI. 

“TT 

© 


© 

N 


V 

© 

Os 

© 


9i 

Os 

© 


© 

“ 

~ 


“ 

"© 

■a 

■a 

n 

CM 

) 

so 

CM 

N 

so Os 

© SO 

N 

1 ^ 

H 

9i 

H 


H 

1 

P'* 

91 

© 


O 

P- 

© 

© 

P* 

© 

© 

P® 

© 

© 

© 



lii 

CO 

CM 






1 H 

H 


H 


H 

1 





H 











■ 

■ 

H 

10 

CM 

1 

CM 



O Os 

O H 


H 

© 

H 

H 

© 

© 


O 

© 

© 

© 

9l 

O 

H 

© 

H 

© 

© 


01 

© 



■a 



to 

N 

N 9i 

O N 

N 


O 

9i 

H 

© 

© 

1 

© 

Os 

© 

N 

© 

P* 

Os 

© 

© 

© 

© 

© 

© 

© 

© 

p* 

b| 

mM 

SI 





H 

1 H 

H 


H 


H 

1 

















m 

■ 

(M 

CM 

1 


O 


to H 

© O 


H 

© 

H 

H 

© 

© 

© 

© 

H 

© 

O 


© 

© 

P- 

© 

© 

9i 

'© 

Os 

91 

H 

© 

■a 



to 

N 

6 

9 

9i so 

N 

1 ® 

O 

9l 

© 


H 

H 

© 

© 

© 

P* 

N 

© 


© 

© 

Os 


© 

© 


© 

p^ 

D 

« 

CM 





I 

H 


H 


H 

H 

















m 


- 


H 


H ® 

SO H 


© 


© 


© 

© 



© 

O 

H 

© 


© 

P® 

© 

© 

© 

© 

H 

P^ 

© 

o 

d 


CM 

1 

m 

to 

N 

s^i m 

© © 

N 

1 

© 

© 

H 

© 

© 

H 

© 

© 

© 

© 

© 

© 

P* 

© 


9l 

© 

© 

© 


'<r 

p- 

k1 


a 








H 


H ■ 

H 

















■ 


s 

91 



H ® 

h- to 


9l 

o 

© 

© 

© 


© 


H 

© 

f® , 

© 

© 

© 


© 

© 

O 

O 

© 

© 

© 

© 

■a 


CM 

1 


(M 

1 

N 

m ® 

© in 

1 

N 

1 ® 


91 

91 


H 


© 

© 

© 

© 

© 

© 

P- 

© 

P* 

© 

© 

P- 

© 


'M 

© 

M 

« 

E 





1 

z 




H 


















■ 

n 


in 

10 


to 

mm^ 

Os © 

© 

© 

H 

© 

O 

9l 

© 

© 

o 

O 

© 

Os 

© 

© 

© 

H 

© 

© 

© 

© 

© 

© 

H 

© 

© 

© 

1 

® 

to 

i 

N 

m 9i 

© ^ 

© 

1 ^ 

O 

9t 

N 

N 

(9 

© 

N 

© 

© 

© 

P- 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

® 






1 

H 





























1_ 

w 


Z 
























® 

91 

so 

CM 

/Vs 

® ^ 

© so 

© 

H 


T 

9l 

© 

Os 


H 


H 

© 

91 

"o" 

© 

9t 

© 

© 

© 

© 

© 


© 

iia 

in 

© 

T 

CD 

't 

'M- = 

to 9i 

O 10 

© 

1 © 

1 

© 

© 

© 

© 

© 

© 

© 

© 

© 

N 

p® 

P* 

© 

O 

Os 

© 

P* 

© 

•M- 

© 


n 


N 





H 


1 



iaaL 












H 







III 

III 



H 

Os 


./MV. 

. ® 

CM © 

ri 

H 



© 

© 

© 

H 

Os 

H 

P* 

9i 

H 

© 

© 

H 

© 

Os 

-M- 

© 

P* 

O 

91 

© 

© 

o 

T i 

® 

to 


N O' 

H N 

© 

1 ^ 

1 

N 

H 

9i 

9l 

© 

© 



P* 

9l 

© 

91 

© 

H 

O 

O 

© 

© 

P* 

© 

© 

© 

Os 

® 



H 

JL 

H 


1 

1 

H 












H 

H 

H 








® 



in 


r* H 

H 



© 

H 

'M ' 

© 

© 

© 


© 

O 

© 

p^ 

© 

CM 

© 

CM 

© 

© 

© 

O 

H 

© 

© 

© 

1 



1 

H to 

H 

91 

1 1 

1 

9i 

© 

91 

© 

© 

© 

© 


P- 

N 

© 

© 

© 

O 

H 

H 

© 

P- 

P- 

© 

© 

« 

9l 





^ v3c/ 

H 


1 I 

. I 


H 












H 

H 

H 









® 

® 


9l ® 

© 

O 


© 

9l 

H 

H 

o 

© 

© 

© 


o 

© 

© 

© 

© 

© 

© 

O 

© 

© 

o 

H 

© 


9i 

T 

Ch 

to 


to © 

o © 

91 

1 i 

o 

© 

to 

91 

p* 

© 

© 

P* 

1 

p* 

© 

© 

P^ 

P® 

Os 

O 

O 

Os 

© 

p« 

© 

© 


© 




1 


H 


1 1 

H 


H 






1 







H 

H 









W 


m a w SO 

ao w 80 ® 


<n o o 

0^ o 


ea 

(h 


OH® 
0} ® 


in CM (A o 
0^ ® ® I ® 


m o ot m 

N N N Oi 


^ Os QD ^ O m 
O t* 'O N 
H 


.JWSmJ- 


Os > in 

N ^ H 


O 10 O 

O N » 


fO 80 ® ® 

® N H ® ® 

H 


o m o ^ 
oi ® ® I ® 


O^IOIOH CMOiOOin ^ 

Os t* 'o Os 


-- 

® ir ^ o H 

N 'M' m fO 


H ® 
ch ® ® 


e*- o ® H 

N 0 > o ® *0 


(M ^ 10 

® ® ® ^ 


a> t- i£\ m Os 
® N ® ® > 


® in H ® 

® » N ® ® 


^ ® 0 ^ o in 

^ 80 CM 0l 


® O 9) 

® ?*• N 


H ® 91 *0 O 
9i ® (|\ ® 


to H in O ® 
® ® m ’^r to 


’ " • 7V\"""’ ---- 

Os Os t* m 
\0 VO ® ® N 


f- 


to 0 ^ m ® ® 
® ® ® ® 


-79r 

® 9^ e^ 

to 




H N ^ 


o r* H 
« m o I M 


® ® o 

® O 9» N ^ 

H 
Z 


^ (M H W ® 

ch in to to 


® H O ® to 
® ® m N 


N ® 9i 9i H to 

® ® ® ® ® N 


0) 

1 

o 

H 

© , 

© 

O 

91 

© 



H 

9i" 

© 

© 

© 

© 

P" 


© 

© 

© 


7 

Os 

H 


© 

© 

P* 

© 


© 

© 

» 

N 

© 

9l 

© 

© 

1 

N 

O 


© 

© 

© 

91 

© 

•M- 

© 

© 

© 

© 

© 


P* 

© 

N 

© 

© 

© 

© 

© 



Z 






w 

H 

H 




















© 

1 

9l 

© 

P- , 

O 

© 

© 

© 

-n/r 

H 


© 

P* 

H 

© 

91 

© 


O 

© 

9t 

H 

© 

© 

© 

9i 

© 


© 

© 

O 

© 



H N 

Ol 

O 

© 

© 

© 

1 

H 

O 

9i 

© 

© 

O 

1 

© 


© 

91 

© 

© 

© 

© 

© 

© 

-♦ 

© 



r- 




H 



H 

Z 

1 

H 

H 




H 

1 

















© 

H 

© 

O 

P« 

H 

1 


© 

© 

© 

O 

© 

'M 


© 

P- 

P> 

H 

© 

P- 

P® 


O 

O 

91 

P- 

© 

H 

1 



© ^ 

H 

H 

• © 

© 

I 

N 

1 

O 

91 

Os 

© 

© 

9l 

1 



© 

© 

© 

© 

© 

P- 

© 

© 


P* 

-♦ 

© 

© 



H 

H 




H 






1 















©’ 

1 


© 

Os , 

GN 


© 

H 

■f 

N 


© 

© 

© 

M- 

© 

© 


© 


O 

© 

H 

© 

H 

© 

© 

91 

H 

91 

© 

H 


© 

H N 

9l 

© 

© 

© 

. 1 

O 

H 

9i 

P- 

'M 

91 

1 



© 

© 

© 

© 

© 

© 

© 

© 

© 

P- 

© 

© 

© 





H 



1 

H 

H 





1 


















CM to 

in 'O 


N ® 


to CM N 

K\ ® m 


® ® ® ® ® 
H 91 O ® ^ 

H H 


H to W 
in in 10 


H ® ® O to 
H ® m ® ® 
H 


® to CM N ® 

® m ® m m 


80 o M H 

m ^o N ® 


® CM ® 
to N 't 9l 


N 9l ^ to 9l 
O 01 O 9i ^ 
H H 


« O ^ 

H I ® ® to 


O N ® 9^ 

® N in ® 


0s ® ® CM O 91 

® ® m 9i ® in 


f*- H 

0 ^ ^ 


Os 

N N 


» H 

® m 01 


CM 0l ® m 

O o Q O ^ 

'f-i ri r4 ri 


o 


H O O 

® ® to 


, O ’M O ® O 
O Os S0 SO t<- 


O H h» r- ® 

N ® ® ® ® ® 


® to 01 ® 

^ N N 


® m CM 


H ® lO 


H 9i ® H 

H o o 01 in 


m ® ® o 

9i I Ol ® to 


0^ H ® O CM 
9V ® ® ® 


to to ® ® in 
> N ^ 91 in ® 


® H ^ 

'O 10 m N ® 


® 9l 9I 

o «» m 


-M 

9i 


10 H 


® 9l 
9l ^ 


to t* H 
® N to 


® 10 to 9l A 
N O ^• ® ® 


® O 01 

)h 91 ® ® ® ® 






\ \ v 


V^T- 


CM «o ^ in 


® r- ® o> 


O - ^ >2 1 •£ «!;®2-{3 NgjSwSl fBNSfSSn 


s! 

3« 


2 Si 


5? 

5^ 

3=^ 


i 


kl I 

X M 
< 




ill 

O J 5 

w 

o 1*1 » 

uj A h- 

j i 5) 

!? Is ^ 


2i 




























































& 

rH O 
M 01 N M 

fH M 4 *0 

ci o 

> > m 
u m 0 

« 0> N Vi 

*» 4* 0 

a a n *•> 

^ «-4 O >> 

JC] i-l 

5 S • 3 

a fl t • 

jS ^ .8 S 

M m m p 


0 a 

$4 ^ 


a u U 0 0 

m 0 u u 

o « « g g 

0 0 0 0 0 

0 0 0 JQ Jii 

P Q Q od QO 


$ 

$4 

0 

4» 

***» a 

a 0 

W Q 

<H M ♦* 

O u 0 

44 tH t6 

0 a 

0 0 Xi ^ 

U M M •H 

0) « id 00 H 

10 » « • M 

o O <H o 

^ 44 o a M 

00 01 

r-l f-4 ►» >,*•* 

d 0| IH f-| >» 

a a N *-• 

O O « « M 

^ ^ <P Q) 4 

S 3 4* ♦» * 

O O 00 00 ^ 

O O fi 

o o 4i ai « 


f>4 ^ >« 

lU ^ M ^ 

« 3 3 3 3 

4) 0 <D 

4» ^ 

0 0 0 0 0 

3 a a a a 


<5 s ►• ►. 

a «-i 1-4 *-« 

2 3 3 3 

3 ® • • 

O 0 » 0 01 

s a a a a 


(OOP o 

o »-< 

I f I r-l I 

p r- e^ 


O o o 

O ^ r-l i-l 

i «-l I I I 

to P fv 


O O CO r-l to 


I I i I I 
P CV r-l' o '4* 


r-l 1-4 to to 4|» 


fill 

O O rH r-l 


p to to to to 


I I 1 I 
(w rHI r-4 i-l 


O O O O 


a 5 

^ tr 


§ s 

O JO 

•• m 


3 S * 


§ 

... 





o 

.« 


P 

P 

44 





44 

p 

4 

P 


O 



4 

44 

o 

O 

O 

P 


4 



P 

4 


o 


30 




P 


u 

u 






-4 


« 00 






• 04 

4 

• «b 

04 

N 






o 

• m 

44 

• 04 


««0 



44 - 


p ■ 



44 


44 




44 

P 

44 


44 

44 

44 

P 

• » 

o 

• 

• 0 h 

P 


p 



• w 

P 

•r 4 

P 

Q 


p 

P 

.-4 

>r 4 

M 

P 

p 

W 

P 

•r 4 

•H 

*r 4 

■H 

--4 

o 

4 

3 t 

4 

4 

4 

o 

o 

04 

o 

o 

o 

o 

o 

o 

o 

o 

o 

p 

O 


P 

N 


p 

p 

o 

p 

p 

p 


o 


f -4 


p 


f -4 

O 



O 



«-4 




o 

r-l 

o 


o 


1 


r 4 

1 

1 

f -4 

1 

1 

t 

I 

1 

I 


1 


1 


1 

fw 

0 - 


4 

O 

1-4 


p- 

p 

fw 

4 

4 

f -4 

_ 



o 


r .4 


3 O 4* 

O O O « 4* 

s ^ ^ 3 


P P P P 

O —4 **-1 •rl O 

o o o 


p p p p 

o 

II II 


III 

O O r^ 


p ♦* 

3 3 

O Q 

- ss 
*• p 
4 » O •- 
P -4 P 

o 

o *- 

p 44 

-H -.-I M 

0 0 4 


44 ^ 

3a" 

$4 — 

fm 5 

P M 
O •- P 

4 ♦» o 

P 

• - 4 •- 

♦* p 

44 44 01 •• O 

3 3 a 3 £: 


.* CO 
p p -I 
o o o 


44 44 

p p p 

Q -H ^ 

4 0 0 


T 

o 

O 

4 

P 

0 

0 

0 

P 

P 

P 

P 

N 

0 

0 

r4 

r4 

P 

P 

0 

0 

0 

r>4 

r4 

f-4 

4 

P 

0 

p 

P 

0 

0 


P 

£ 



-4 





r4 

»i 









BO 

BO 






m 


BO 



9 




P 




4 



* 


00 


IB 

IB 


« 

• 

IB 


P 

P 

« 



&0 


p 

BO 


• 

IB 

9 


• 




• 

• 

m 

4 

• 


» 

as 

SB 

SB ... 

SB 

IB 

• 

• 

P 

P 

P 

P 

• 

• 

* 

p 

P 

p 

P 

BO 

• 

W 

w 


* 





"p" 

p 

r-« 

P 

P 

"p" 

0 

p 

r4 

r-l 

3 

3 

P 

P 

P 

f-4 

P 

P 

P 

P 

P 

0 

r4 

r4 

r4 

p 

P 

p 

r4 

r4 

P 

r4 

4 

0 

0 

P 

f-4 


8.9 



Ml 

P 





m 

IK 

P 

IB 


M 

10 

m 

BO 


M 





BO 













SB 


IB 

IB 


as 

as 

m 



ro 

SB 

p 

P 

BO 


BO 


10 

BO 


BO 

9 



• 

• 

fiO 





• 

m 


P 

P 

P 

« 

» 

6 

m 

6 

IB 

p 

SB 

p 

P 

P 


P 

IB 

P 

P 

m 

P 

p 

60 

BO 

• 

• 

SB 

ai 




o 

a 

P 


P 

" 0 ” 

0 

r4 

— 

p 

p 

Is 


0 

0 


0 

0 

P 

0 

P 

0 

0 

0 

p 

N 

P 

0 

0 

P 

0 


4 

B 



4 

4 




M 




P 







BO 


•0 





BO 




BO 



p 


, 


P 

P 



, 

SB 

IB 

•K 

•0 


m 

• 

. 

BO 

■ • 

< 


• 

P 

• 

• 

• 

S 


M 

• 



* 




* 

• 

4 


P 


• 

90 

SB 

m 

as 

m 

m 

* 

* 

p 

* 

• 

Ml 

• 

•0 

• 

• 

• 

p 

BO 

SB 

• 

_1 

M 

• 



E 



O 

f-4 

f-4 

P 

~p" 

0 


r4 

P 


p 

"p" 


0 

0 

P 

r4 

P 

0 

0 

r4 

P 

0 

0 

p 

r4 

P 

0 

0 

r-4 

0 


p 

p 





!P 

w 



Bl 

iB 






BO 


B4 



IB 

•1 





BO 



64 








Ml 

P 

p 

. 

* 

30 

w 

IB 

»0 


4 

• 

P 


P 


• 

2 

P 

• 

♦ 

9 

BO 


• 


9 

* 




• 


- 

P 

P 

p 

• 


m 

5 

SB 

SB 

p 

* 

• 

P 

P 

P 

• 

• 

MB 

P 

* 

* 

p 

to 

BO 



P 




■MMMNM 

~ 

"o" 

r«4 

" 0 “ 

P 

p 


“ 

p 

f-4 

0 

P 

p 

P 

0 

4 

P 

4 

P 

r*- 

r-l 

P 

p 

4 

p 

p 

P 

P 

P 

P 

0 


4 

X 

p 

p 

o 

0 

P 

f-4 

0 

4 

4 

P 

P 

P 

p 

P 

0 

P 

P 

P 

P 

P 

N 

0) 

p 

00 

p 

p 

P 

P 

P 

P 



P 




p 

P 

P 

50 

” 


r-4 

f-4 

0 

"p~ 

p 








P 











p 


C 



o 

P 

P 

0 



P 

to 

M 

f-i 

0 



0 





0 


















e-» 


. 

• 

• 


• 

0* 

i-4 

• 





* 
















6 

ci 

6 

C) 



0 

0 

.0 

6 

0 



0 





0 






, 

. 







r-4 

p 

p 

0 


p 

p 

P 

P- 

4 

P 

Oi 

N 


Cw 

0 

0 

4 

_ 

0 

p 

P 

4 

P 

p 

4 

C<- 

f-4 

0 

P 

p 


0 

u 

0 

P 

p 

4 

p 

p 

p 

4 


0 

P 

f-4 

P 

P 

p 

p 

T- 

4 

P 

1^* 

p 

CO 

P 

p 


p 

P 

P 

P 

4 

4 

N 




f-4 

r4 

f-4 




f-4 

r4 

r-4 

r4 















. 

_ 

—— 






f-4 

t- 

P 

cn 

P 

p 

N 

P 

P 

r4 

r4 

P 

r-4 

r-4 

p 

r«4 

P 

f-4 

P 

p 

T- 

Oi 

r<4 

P 

r4 

P 

CO 

0 

P 

P 

f-4 


p 

U 

0 

P 

P 

p 

p 

P 

f-4 

p 

f-4 

P 

r4 

p 

r4 

p- 

f-4 

i 

« 

P 

f-4 

P 

r4 

A 

P 

f-4 

P 

f-4 

P 

•-4 

p 

r4 

r4 

CO 

f-4 

1-4 

P 

f-4 

P 


C^ 

f-4 

4 

r-4 

P 

r4 

N 

f-4 

P 

f-4 

P 

r4 

00 

r-4 

A 

CO 

r4 

P 

f-4 

r>« 

P 


CO 

fH 

per 

cent 

50 

Oi 

P 

P 

to 

P 

P 

P 

P 

P 

f-4 

P 

p 

p 

P 

P 

4 

P 

4 

p 

N 

C^ 

P 

P 

4 

C- 

ir4 

IS 

P 

P 

P 

P 

P 

1^ 

P 

P 

IS 

P 

0- 

P 

P 

P 

P 

P 

0 

(v 

P 

P 

P 

P 

CO 

p 

P 

P 

fv 

_ 

P 

P 


0 

r- 



O 

o 

•w 

r- 

f-4 

P 

p 

P 

P 

0 

P 


0 

r^ 

P 

4 

CO 

0 

p 

0 

P 

P 

P 

P 

4 

P 

p 

0 


P 


p 


P 

f-4 

P 

f-4 

ai 

»-4 

M* 

-4 

r-4 

-4 

f-4 

0 

f-4 

p 

f-4 

4 

r4 

4 

f-4 

p 

f-4 

P 

r4 

P 

f-4 

0 

r4 

•-4 

r4 

r-4 

r4 

r4 

r4 

p 

r4 

P 

f-4 

p 

r4 

. 4 

r4 

0 

«-l 

P 

r4 

r4 

f# 

0 

f-4 

0 

r<4 

c> 

r4 

0 

f-l 

„ 

r-l 

f-l 

fH 

f-4 

P 

r-t 


p 

f-l 


P 

P 


P 

P 

P 

tw 

P 

P 

0 

P 

P 

f-4 

r- 

CO 


„ 

P 

P 

N 

P 

P 

P 

P 

P 

P 

~5r 


4 

P 

4 


p 

B 

E 

0^ 

N* 

P 

P 

P- 

P 

P 

T- 

P 

P 

P- 

f-4 

-w 

P 

w 

t^ 

f-4 

4 

P- 

i 

N 

P 

P 

P- 

f-4 

P 

t5. 

P 

P 

P- 

P 

P 

|v 

P 

4 

p 

4 

r- 

p 

p 

CO 

4 

N 

3 

e^ 

'r4 

P 

0- 

P 

4 

f-4 

? 

P 

4 

Cv. 

01 

4 

0- 

0 

P 

r4 

P 

0- 

4 

P 

P- 

P 

P 

4 

p 

f^ 

r4 

P 

N 

g 

r- 

m 

4 

4 

s« 


4 

4 

1 *- 



P 

P 



p 



0i 

0 

r 


P 

'2 

2 

P 

N 

P 

P 

a 

P 

P 

P 

P 

P 

4 

P 

P 

P 

P 

P 

s 

p 

P 

P 

p 

p 

0 

tn 

p 

SUM 

3 

Ui 

:e 


395 • 


REMARKS: baromctric pressure is by mercury barometer corrected to standard gravity and temperature and for index-erro«- temperatures from standard meteorological shelter with thermometers lbs meters above 

GROUND'LEVEL. relative humidity by sling*PSYCHROMETER. ABOUT 75 PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND ft O^CLOCK, AND ABOUT TS PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN OA AND 07 0*GL0CR, 
RAINFALL BY STANDARD t-lHCH GAGE OF U.S. WEATHER BUREAU, MEASURED AT 0» o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE »H GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER RCCOi 
OF NECRETTI AND ZAMBRA. WIND RECORDED WITH OINE’s PRESSURE-TUBE ANEMOGRAPH NO. 450 OF 4.P. FRICZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARC AVERAGES FOR THE HOUR AS INOtCATCO; V INDICATES WINO-OIRECTION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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DESIGNATIONS AND REMARKS: 

#ssALL COMPLETE OATS •f'sALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT ^sSCLECTEO DAYS 

(>= INTERPOLATED £]-APPROXIMATE fJsOlSTURBED CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER ^^sDISTURBED BY BAD WEATHER 

N« VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT 2 = INDETERMINATE IN MAGNITUDE AND SIGN 24-= INDETERMINATE POSITIVE VALUE 2-* INDETERMINATE NEGATIVE VAL^ 
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REMARKS: SAROHdETRIC PRESSURC is by mercury aAROMCTER CORRECTED TO STANDARD CMIAVITY AND TEMPERATURE AND FOR INDEX-ERROR. TEMPERATURES FROM STANDARD METEOROLOGICAL SMELTER WITH TH£R««0METERS LOS METERS ABOVE 

CSROUNO-LEVEL. RELATIVE HUMIDITY BV SLINC-RSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCt« BETWEEN 13 AND 19 O'CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMf*tRATUI«S BETWEEN 04 AND 07 O'CLOCK. 
rainfall by standard 0-INCH <;aCE or U.s. weather bureau, measured at OO o'clock daily and recorded under date of measurement; letter T INDICATES ONLY TRACE or MOISTURE IN CAGE. SUNSHtNC BY JORDAN TWIN-CYLlNOER RECORDER 
OF HEGRETTI AND ZAMBRA. WIND RECORDED WITH OINE’s PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARC AVERAGES FOR THE HOUR AS iNOfCATCD; V tNOtCATCS WlND-DIRCCTION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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DESIGNATIONS AND REMARKS: 

♦ = ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CWOUCTIVITIES -ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT :|:sSELECTEO DAYS 

()= INTERPOL AT ED []* APPROXIMATE f J ^APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION ^JsOISTURBCO BY BAD WEATHER 





































































NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 


o 

O 

w 

H H 

O 

Y 


© 

H 

o 

© 

o 

© 

© 

© 

© 

w 

H 

H 

H 


O O O O M 



’Y 

© 


H 

© 

© 

© 

O 

H 

OS 

H 

© 

© 


O 

N 

© 


© 


© 

't 

OS 

© 

H 

H 

© 

H 

H 

H 

H 

H 

H 

H 


H 


CVJ 10 CO n 

<0 10 CV) 

H H H H H 


'iT Oi tn 02 o 

<0 Oi N to 

H r4 rl H 02 


02 « « H' 10 

to 01 « «o to 

H rl H H H 


m in 
^ 02 
rl H H 


02 H 10 O to 

O ^ to 

H 02 H H H 


tf) ^ H 10 (0 V0 

02 to « ^ Ol 02 

H H H f-t ri 


02 O O to Ol 

CO N to 02 02 

H ri H H . H 


02 O 10 H 

m H 10 

H 02 H H 02 


^ to to 

'^ 02 0* to 02 

H v4 H H rl 


O ^3 in 

in ^ H 

H H H 


© 


© 

o 

© 

H 

© 

© 

© 

O 

© 

OS 

© 

© 

’Y 

© 

© 

© 

© 

.’Y 

OS 

© 


H < «n 

o i'* 

^ i 

1 1 ■*■ 


to O H ''t to 

<0 N CO 

W H H H H 


^ m to to 01 

in 0 * tn in 

02 H H rl H 


o a» 10 H 10 

tr CO in m 

02 rl H H rl 


in 10 oi to 
m a» m 01 


lO to ID CO ^ 

in Os to 

H H H H H 


O OS N 10 

SO ® m 

rl rl H t4 H 


H O rl to O 

SO o m m N 

rl 02 rl H rl 


CS2 '♦ 02 OS O 

SO SO ® ^ 

rl, rl H H ri 


SO H in '<t m 

in N so ® to 

rl rl rl H H 


in to to 

H 

rl rl rl 


© 

© 

© 

© 

© 

O 

Os 

H 

© 

© 

© 



OS 


N 

N 

H 

© 

N 

© 

© 


© 

OS 

© 

© 

© 

© 

© 

© 

N 

© 

'Y, 


© 

© 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


to n to , O 

in in to in 

rl rl rl ' 


in SO 02 02 to 

m in to 02 in 

rl rl rl rl 


© 

O 

© 

© 

H 

© 

© 

© 

© 

© 

OS 

H 

© 

o 

© 

© 

© 

<12 

H 

© 

© 

’Y 

Os 

© 

H 

© 

H 

H 

H 

H 

H 

H 

H 

H 


H 



1_ 










OS 

H 

H 

© 

© 

© 

© 

© 

© 

N 

o 

© 

© 

O 

N 

'Y 

© 


H 


© 


o 

© 

H 

© 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

O 

© 

O 

O 

© 

© 

© 

© 

© 

N 

© 

© 

© 

Os 

N 

© 

H 


© 

'Y 

© 

© 

O 

© 


02 02 H ® rl 

OS ® SO rl <0 

rl srI H rl rl 


m H 01 H ^ H 

02 m N OS rl to 


N KS SO SO to 

to Os ^ in SO 

01 rl rl H rl 


O CS2 Oi ^ 

SO d m SO SO 

rl 02 rl H H 


in o 01 © H 

SO N SO © 

Hr! rl H rl 


Os -sT m to O 

m ^ to in © 

rl rl rl rl rl 


in OS -t 

© © © rt tn 

Hr! rl rl rl 


N H t* rl to 

© © © rl © 

H rl 01 H H 


CS2 01 to rl O 

© Os N © 

<M rl rl H rl 


OS to O 02 O 

© Os N N © 

rl rl H rl rl 


© N rl to O 

© © © O ^ 

H H H 02 rl 


© O o © 

© © '^ © © 

rl rl rl rl rl 


rl ^ O 

OS Os rl © 

H rl 02 H 


rl © 02 'St O © 

OS © O OS CS2 © 

H Oi ri ri ri 


©HO 02 OS 

©Os# n. © 

02 02 H H H 


© ^ 02 © © 

t^©HOsf^ 
H H © H H 


© © © . O © 

© N © W 

H H H © H 


N © O 
© 0* ^ 
H H H 


OH © O © 
OS Os H © © 
H H © H 


"^ © N © © ^ 
© © OH © © 
H H © © H H 


© © © 
Os © N 
© © H 


1 ^ 

© 

© 

N 

© 

© 

© 

OS 

© 

O 

Os 

OS 

© 

© 

© 

© 

H 

N 

H 

Os 

© 

N 

© 


© 

© 

N 

© 

1 H 

H 

© 

© 

© 

H 

H 

H 

H 

© 

H 

H 

H 

H 


© ’St H HO 

© O © H © 

H © © H ri 


© O Os Os © H 

© H © H 

H H © © H © 


© © © 
<^ © 

© © H 


© Os © © © 

H H © 

H © © © H 


O © © O © 
OS © Os © « 
H H H © © 


© OS © © 
© © © © 
H © U H 


OS © O © H 

O © © © "^ 

© © © H H 


f* H Os H © ^ 

© © © © ^ Os 

H H © © ri ri 


X et ® 
UJ Ul 


© © , © 

N ’t N © 

© 02 H I H 

C— Nr* __ 

© T7 © O © 

© O N ■<■ © 

(SI © H H H 

__SAC- 

so H © © © 

01 OS © H ^ 

02 H H H H 


Os © © '^ O 

N O H © N 

H © © © H 

OS Os © © © 

O Os © © © 

H H © © H 

H H © © H 

OS Os © Os 
H H © © H 


© 

© 

© 


O 

Os 


H 

© 

© 

© 

© 

© 

H 

© 

H 

© 

© 

© 

© 

© 

H 

H 

H 

H 

H 

H 

© 

© 

H 


N 

d 

© 

H 

© 

© 

© 

H 

N 

© 

© 

H 

© 

O 

N 

© 

Y 

© 

© 

H 

H 

H 

H 

H 

© 

© 

H 

© 

© 

N 

© 

Os 

O 

© 

OS 

OS 

© 

© 

Y 

N 

OS 

N 

o 

© 

OS 

© 

H 

H 

H 


H 

© 

© 

H 

© 

O 

H 

Y 

Y 

© 

© 

N 

© 

© 

© 

© 

OS 

O 

N 

H 

© 

N 

© 

H 

H 

H 

H 

H 

© 

© 

H 

t 









O 

© 

© 

© 

© 

© 

Os 

Y 

© 

© 

© 

Y 

Os 

H 

© 

N 

© 

N 

© 

H 

H 

H 

H 

H 

H 

© 

H 


© 

0| 

© 

© 

o 

© 

© 

H 

© 

© 

© 

N 

H 

© 

N 

© 

» 

© 

rt 

H 

H 

H 

H 

H 

© 

H 


O © © 'St © 

^ © H © 
H H H © © 

.._ 

H , © © © 

o ©©^• 

H I © H © 

© I O 01 © 

® N 

H 1 © H © 


© © H 
H © d 
© H © 

O © © 
©NO 
H H © 

© © O 
N © O 
H H © 

© © H 
^ O N 
H H © 

sf © © 
© © -♦ 
H H © 


OS O O O O 
© Os W N © 
H © H H H 

02 H © © © 
’s# O O © H 
H © H H H 

© os ©I © H 
© © O N OS 
H © H H 


Os 

© 

N 

H 

© 

© 

OS 

© 

© 

o 

© 

Y 

Y 

© 

N 

O 

© 

© 

© 

H 

© 

H 

H 

H 


© A © ’t 

© © ^ N O 

H © H H H 

---- 

© © © H s# 

H © © © 
H © H H H 


© © © © © 

Os ♦ © H 

H H ^ H H 


H ’ll © © © 
't © N © H 
H H H «*i H 

O © N O H 
^ N © © O 
H H H H H 


N H © © 

© N O O 
© © © © H 


O O N H —^ 

SO © © H 

H W © © H H © 

© © © Os '4 © 

H © © © H H I © 


© H © © H N 
N © H ^ © © 
H H © © rl 


Y 

Y 

© 

© 

© 

OS 

o 

H 

OS 

© 

© 

© 

O 

o 

© 

OS 

© 

H 

H 

H 

© 

© 

H 





OS © ^ Os © OS 

© © O O rl © 

H H © © H 

OS © © O © 
© © Os H © H 

H H rl © H H 

H © OS © © Os 

A H © ^ © Os 

H H H © H 

- ^ - 

O O © N © O 

O '♦ © H © 

© H rl © H 

O © © O H ^ 

O © © rl © Os 

© H H © H 


“ Ul 

iQe o 


© © -s# © 


© N © Cft 9 


Cl © ^ © 


? t ® s 8 


r. © t*) © 

© N © © 


8 fu S W 8 


^^ALL DAYS COMPLETE IN BOTH POSITIVE AND NEGATIVE CONDUCTIVITIES •{* sALL DAYS COMPLETE IN DOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT ^ sSELECTEO DAYS 

( )sINTERPOLATED Q3= APPROXIMATE fJ^APPEARS CONSPICUOUSLY DISTURBED BY POLLUTIW 5^«DISTURBC0 BY BAD WEATHER 

























































POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 


CM O H W H 


H O HI 1*1 H 


O O rf O O 


^ O H ® 
^ 


H eo o ^ 10 

H N CD oo 


H 10 10 H 

N <0 to CO 


It 10 H 

03 ^ Ot 60 


O 'H O H O 


CN H 

flO 


O O O O O 


O ^ ^ 10 

CO CO H CO flO 

r< 



H 

© 


Tvr 

(M 

O 

© 

© 

© 

P* 

© 

© 


© 

P» 


© 

© 

o 

© 

o 

o 

p* 


© 

o 

o 


© 

© 

© 

P* 

© 


© 

o 

© 

CM 

CM 1 

P- 

© 

H 

O 

o 

© 

© 

o 

© 

© 

p» 

© 

© 

© 

© 

p* 

H 

H 

© 

© 




Z 


H 


H 

H 1 



H 

H 

H 



H 









H 

H 



© 

© 

© 

'M 

© 

CM 

d 

© 

.. 

© 

H 

© 

© 

O 

© 

© 

© 


© 

© 

© 

© 

© 

© 


© 

© 



© 

H 

P* 

© 

© 

© 

O 

O 

CM 

o 1 

© 

P* 

O 

O 

O 

© 

P* 

O 

© 

o 

© 

© 

© 

p* 

© 

© 

o 

H 

© 



10 rl (M CO 
H H m 
H H 


(0 to in rl 

00 00 ot o 


o o 00 

to 01 Ot Ot 


1 # N H H tn 

VO rl Ot Ol 

H 


0> H H O 

N N H O CO 

rl H 

to to H 10 

r* N H O 00 

H H 


O N m 10 N 
to to Ot Ol 0> 


Oi {w to to CD 
N CD to CO CD 


CO m to 'tt 0 ) 
Ol CO ^ CO N 


N N H to CM 
to CD Ot CO Ol 


Oi to CD H O 

to A CO 0l CO 


ot tn N to 

CO CO 00 ot to 


(H ot o r* ’tr 

to H H CD to 

H ri 


Ot CM ^ O CO 

09 O O CO N 

rl rl 

CM H ^ rl CO 

01 O rl to CD 

H 



in in CM 

CO CO CO 


m 

m 

M fi 

44* 0 til 

tt t* 


to CO rl 

N ^ 'O ^ Ot 


tn to tn to 

<0 O Ot CD 




© 


H 


© 

© 

H 

© 

N 

P* 

© 


© 

N 

© 

H 

O 

© 







H 

H 

H 


P* 

© 

© 

'll 

-TSPT 

© 

© 


© 

© 


O 

P* 

© 

’M 

© 

© 

W 

H 

© 

© 

H 



Z 



H 

H 




© 

© 


P- 

O 

© 

© 

't 

© 

N 

N 

© 

N 

© 

P- 

H 

O 

O 

P* 


m CM to o o 

Ot N O rl o 

H rl H 


H CD GO to 

Ot CD O Ot 

H 

CM 00 CM CD 

N CD O <H 


H N 'M ^ 

O O Ot 


(M 0^ O CD CD 

rl CD GO CO 


o o» in 

rl Ot to CO to 


to N to Ot Ift 

CM Ot CO 
H 

CM H CM Ot to 

CM O CO CD N 


in tn ot ot ot 

9t CO QD CO CD 


^ CD m CM to 
Ot 00 OO 9t CO 


O O 00 CM 

O 00 CO CD Ot 

rl 

X 

--- 

GO to C^ CD CM 

9t 00 CO ch 


tn o m in ot 

Ot O O N 00 

H ri 


CM to O Ot to 

O O H 00 Ot 

H H rl 

CD CM CK to m 

CD O Ot P* O 

rl H 

rl rl 00 CO rl 

GO O 01 00 O 


cr uj 

Ql OI <T) 


© 

H 

© 

P* 

P- 

P* 

© 

ri 

N 

© ^4 

© 

H 

© 

O 

© 

© 


O 

O 

© 


© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

H 

O 

© 

© 

P« 

© 

o 

© 

© 

© 


© 

© 

© 

O 


m CM in 00 

to *0 H GO 


'M ot ^ 

M to n N 


H ’M- \0 m CM 

<0 M) to OK O 

rl 

Z __ 

H p** M) m 

to tn o ® 

rl 


to CM ot r* oi 

OO N 03 O © 


IT © Ok P- to 
P* © Ot OS rl 


H CM © O 
P- © I OS H 


Ok ® © © 

© © I © 


© ^ o ^ 

© © H H 
H rl 

...W_ 

o © © © 

P- © rl Ok 


C 3 S Ok P* CM 

© © O © 


"MOP-© 
© © O © 
H 


© O VM Ifl 10 

OS Ch © OS N 


O P* O rl O 

© Ok © O P* 

ri 

"»i-^- 

© O © 'M Ok 

N © © H © 

H 

H © O W ©^ 

Ok © © © © 


'M P- O Ok H 
© Ok © N © 


H © 'M © © 
® © Ok Ok P* 


© © © © N 

rl N © ^ © 

H 

. ..- 

© H © © 

I © Ok © © 


^ Ok © © "M 

© © © Ok O 

rl ri 

O ^ H © © 

© © © O C7k 

rl ri 

o o ^ n © 

© © H Os O 

rl ri 

© Ok © H P- 

P* © © P* © 



O 



© 

© 

© 

H 

© 

© 

H 

H 

© 

O 

'M 

O 

© 

P- 

© 

© 

O 

© 

© 

© 

to 

© 

© 1 

1 1 » 

© 

© 

© 



© 



H 

© 

60 

CM 

It 

z 

© 

© 

T 6 

6 7 

H 

1:: 

© 

H 

P- 

1 * 

8 8 

CM 


© 

H 

O 

© 

N 

O 

© 

H 

© 

© 

© 


© 

N 

1 ^ 

N 

© 

© ' 



1 




H 

H 

‘ H 



O © © M Ok 


© © H © 

<> © © N ^ 


- ^ -— 

© 't Ok © © 

© N 'M © rtj 

H H r| 

© H © ® M 

© © Ok © © 


Ok -M ^ © 

©©OH 
H H H 

O © H © 

H Ok © O 


Ok © © Ok ri 

H O © O ^ 

H rl H rl 

© Ok CM ^ ^ 

© O © O © 

ri ri H 

© © © H Ok 

© (3k © O © 

H rl 

. . . ... Jk s L 

po © © H © 

O Ok © OP* 


O ’M* H 
© N P* 


Ok Ok © 
H P^ 'O 


© © O 
© P* P- 


© P* © 
O © P- 
H 


© H © © ^ 
P* P* © © © 


t* H © © © 

©©©OP* 
H rl 

_- 

© © © © © 

© © © © P* 


© © © © © 
P» © H © P* 
ri ri 



© ^ © 

© © I © 


+ 

N 

O 

P- 

50 

N 

© 

© 

© 

© 

1 03 1 

0 T T 

8 5 

66 

1 

1 

N 76 

© 

o 

H 

© 

9TT 

9 4 

77 

CM 

O 

H 

P^ 

8 4 

4- 

© 

Z 

© 

© 

>4 

© 

Z 

9 3 

99 

9 7 

© 

o 

H 

81 

104 


H 

© 

CM 

© 

© 

© 

O 

P- 


1 ^ 

o 

© 

© 

© 

© 

P* 

<4 

H 

4- 

© 

© 

H 

© 

P* 

© 

P* 

© 

© 

N 

© 

© 

© 

© 

© 

© 

O 

© 

N 

© 

© 

H 

© 

H 

© 

P* 

© 

P* 

P* 

© 


© 

© 

© 

© 

O 


O 




H 




H 



1 


H 


H 












H 


H 




1 






Z 


z 









z 






_ 




H 

© 


© 

© 

H 


t* 

o 


© 

Q 

© 

P* 

© 

© 

© 

© 

H 

H 

© 

© 

© 

© 

H 

© 

© 

© 

N 

© 

© 


© 

© 

© 

O 

© 

© 

© 

© 

ri 

© 

O 

© 

© 

© 

P* 

© 

© 

P* 

© 

© 

N 

© 

H 

© 

O 



O O 

© I © © 


© © O 

© © © 


OH© 
© © © 


o 

4 

4- 

4 

© 

© 

© 

H 

© 

© 

© 

H 

rl 

P* 

P* 

© 

© 

© 

© 

H 

© 

H 

O 

© 

O 

© 1 

1 1 ^ 

© 

© 

P 

© 

© 

P* 

© 



H 

H 

H 

H 


H 

1 

1 1 H 

' ■ 



_ 

H 

■■ 





© © up © 


© ^ 


C?!2S2 SLS?!8 «8i!3<$S 


© © © 

© © © 


© I I © 

© I © I © 


♦ H - •«* 

©w cQw 

?i <1 

So i*j“ yr 

2« 22 5- 

























































































3 

5 


fO 

9 

C£ 

U 

OQ 

u 

K 

Cl 

u 

<0 


>■ 

cr 

o 

h- 

$ 

cr 

Ui 

(/) 

CD 

o 

o 

h~ 

u 

z 

o 

< 

o 

o 

cc 

UJ 

I 

h- 

< 

$ 

cr 

O 


Oi 

»n 


«n 


u 

o 

D 

t 

O I 

3 ^ 

^ z 

to < 

o 5 

n < 


LJ 

Q 

D 

b 

-j 


a: 

UJ 

5 

H 
(0 

< 

UJ 

</i' o 

cr o 

UI fvJ 
H - 

UJ 

a 

Tf z 

(NJ UJ 

> 


> 

QC 

< 

2 
D 
(f) 

-J 

< 

O 

— u 

O Q 

o 3 

J 

o 
a: 
o 

UJ 
h- 
u 
5 


z 

g 

f~ 

CO 

u 

O 


H 

-J 

< 


«0 

UJ 

V- 

o 

z 


Itf 

► 

Ki 

« ♦» 

t-4 

0 

4-* 

ct 


a 


« 

s 

o 

ja 

>« 

•«4 

u 

« 


o 

v« 

a 
m m 
u ^ 

S o 

« JQ 

,,3 

S ■ 

M 

s s 

HI 

m 1-9 


3 

♦* 

4 

» 

m 

if 

to 


4 

tl 

3 

3 

4 


8 

O 


I 

t4 

a 

■o 


J4 

till 


jq ^ 
ti0 4 

d 4 

rn 

4 

4 4 

«**♦ 

S' « 

si 

5 o 

4* 

I 1 


O UO g 

t* d 4 


•o 

3 

43 

O 

M 

4 

Vi 

4 


d 
4 d 

€ 

4 

0 


0 

m 

3 

m 


4 
0 

I 

" I 

5 4 

•H d 

n 8 

8 s 


3 5 

8 ? 
O N 
4 


1-4 >» 


tn 


'3 


^44 


3 4- 

O 4 
O 3( 


d M 
d 4 
4 « 

t4 O 4 
O d r-» 
4i CO o 


>» 

3 

4 

4 

2 


U) 

Jd* 

#-i 

w 

♦* 

4 

8 

I 

i S' 

51 

4* 

4 •• 

4 

t3 r-4 

jf? if - 

N N 

4 J3 
4 CO 

^ «f4 O •H M 

s s 3 « a 

d d *>4 
♦* 4 

^a 4J^ jcJ 4* 

0 m W 0 0 

<r4 •r« ^ 4 <r4 

ai s$ 4^ o m 


3. 

d 


4 

3 


I s 


4 

4 

4 

4 

«-4 

t3 

d 

o 

»-♦ 

o 

►» 

ri 

a 

4 

d 

I 

eo 

4 S 

3 3 

d 

•d 

• 4 
JO 

d • 4 


♦* 

4 ♦! 


3 S 

8 8 

4 O 

*■ 3 


1s 


a 

4 

*-4 

o 


I 

to «• 

s s 

lu *H 
d d 

4 4 

4 4 

5 9 

d 

4 

4% 

4 M 

4 4 

v< d 


4i ►» 

a a 

4 4 


O 


4 4 

•H •*-» 

31 m 


I 

CO 

d 

•H 

tS M 

M *3 
*3 K 

«al 

d d 
<rt d 

4 0) 

>» (>4 

JO 0 
M •• M 
4 ►* O 

S »H IM 

a a 

4 4 

4 d 

4 


a b a a a S 


Mi— 

—. 

h- 

— 

o 

a> 

O 

■MM 

o 

o o 

00 

to 

o o o 

r-t O 

r-l r4 O 

r-l 


eO 

a o 

r^ 

r>4 

r-4 

m 

to 

to 








»-« 


. i-i 

o 

1-4 

r-4 



#■4 r-4 rH 

1 ^ 

r-4 


o 


r-l 







o 





2 

< 


1 

1 

N 

1 

to 

r-t 

1 

4» 

1 t 

eO N 

t 1 
2 

t 

4 

1 1 1 
U> C^ C^ 

I « 

2 <» 

1 1 1 
Id CO 4 

O 

f-4 


1 

r-4 

I 1 

P- p- 

1 

4 

1 

O 

1 

o 

1 

p- 

f 

4 

4 








“IS’ 







“ir“ 



d 


















Sd 

d 

p 



d d 

d 

a 



a 




d 











Z 



d 

o 

6 



a a 

A 


d 






a 











o 



o 

4* 


d 


p 

P 

• A 

a ' 


* A 





d 










o 




09 

A 

a 


o • 

6 

d 


' d 

P 




• A 

a 












• «k 





p 


o 

d -- d 

o 

6 




d 











z 



d 

# A 

A 

• A 

d 

-- 6 

4 A 

♦* 

o d a 

4-* 

-r* 




o 

• A 





44 





a: 



o 

d 

d 

d 

a 

d M 

d 

GO 

♦» o d 

a 

CO 




♦* 

g 





m 





UJ 

UJ 



6 

6 

o 


O A 

d o 


09 6 






CO 





«4 





K 

CL 


CO 




• A 


a /4 

• A 

• A 

• A 

• A 





l4 





o 





u 

>. 



A 

» A 

A 

d 

* A « A 

A 

d 

.. p .* 

d 

■ - A 




• A 

A 










< 

I~ 


d 


♦» 

00 

** 

o 

♦* 

4-» ** 

P *- 

o 

L« 

d 6 d 
O Lt o 

o 

d w 

P 4* O 
6 a •r4 




g g 





d 

O 

p 








o 


< 

d 

«o 


6 d 

A 

M A 4"* 

o o 

N 4 o 



♦« 

Li 44 

d 



d 

Li 

o 








M 



o 



>4 O 


A €0 

fi .. 

A 



m 

A CO 

o 



a 

A 

•r4 








4i 

A 

A 


• A 

• A • A 

A 

« A 

• A 

^ * A * A 



4 







o 










4* 

• A 

4» 

4.» *» 

• A 

♦* 

• r> 4 i* • M 

4* 

.- ♦» ■♦» 

P 



• A * A 

A 


. 44 

A 

m 





(/> 





CO 

CO 

+« 

A 

CO 00 


CO 

4M tn 4* 

•* 00 

CO CO 

6 


• A 

44 44 



a 

44 

P 

A 




o 

D 




d 

o 

•0-4 

o 

■r4 

o 

8 

•r4 

o 

•r4 ^ 

o o 

g 8 

•H 

p 

8 S 8 

d -r4 

o o 

00 -r4 -I 

4 0 0 

44 

CO 


-4 

o 

8 8 8 g 

-4 

o 

_a 


•H 

o 




o 




o 

to 

o 


m 

CO 00 

00 

o 

to o o 

00 o 

0 4 4 




00 o 

4 

r-i 

r-4 

00 

4 

to 

r-4 



o 


2 

< 


1 

cn 

1 

r-t 

r-l 

to 

O 

r-4 

1 

•4 

2 - 

O 

r-4 1 

to 

f-t 

1-4 r-4 

o ci d 

r-4 

1 1 

CO CJ> 

r^ 1 
- 2 - 

o 

•-4 

o 

o 

r-4 

I 1 

tv p. 

00 

1 

O 

1 

o 

1 

CO 

1 

O 

rHI 

1 

r-4 

1 

to 







d 

5 

d 



d 

d 








d 











2 



S4 

o 



a 

a 


d 






a 














d 

«« 

Li 

O 

P 

3 

P 


a 







d 










y 



o 


h, 

a 

6 

o 

o 



0 





«* 

a 






P 




O 











d d 

o 





d 







o 




z 



d 

• A 

« A 

V A 

• A 

• A 

« A 


u d a 

p 





o 

A 




d 

a 


♦4 




UJ 

UJ 


o 

d 

o 

5 

g 

4-» 

g g 

g 


♦» o d 
CO o 

6 CO 

L< 

d 

o 




♦» 

CO 

g 





00 





CL 


CO 



(4 


M 

Lf 


« A 

A •• 






>4 






♦ A 




o 

y. 


• A 

» A 

A 


^ •• A 

A 


d 

d 

* A 




* A 

A 




• A 


d 




u 



A 

♦» 



4 A 

4* 



OOP 

-- o 

d d 




d d 





d 


o 





h" 


d 

CO 

CO 

.» 

d 

CO 

d •• 

d 

O M O 

d -H 

o o 




o o 

« r» 




o 

d 

-4 







o 

< 

4 

d 

o 

< d 

a d 

a 

Li A ♦* 

o o 

>• P 




N ♦» 

d 




Li 

o 

o 







M 



o 

<r4 

o 

o 


A €0 


A 6 CO 




A 00 

o 




A 

-4 








N 

« A 

• A 


o 



• A 

• A 

« A •A 











t) 

• A 








♦» 

4^ 

• A 


p. *“ 

d 

• • 4« .» 

♦41 ♦» 


d 



« A « A 

A 


♦* 


• A 


♦* 







» A 

CO 

CO 


• A 

CO *» 

O 4* 

o 

4^ Oi 4* 

OO CO 


o 



4* 44 



CO 

44 

P 

• A 

00 







d 

o 

f4 

o 

o 

8 

o 

5 8 

£ 8 

£ 

GO W CO 

4 0 4 

--I --4 

o o 

8 8 8 

44 

€0 



8 8 8 

d 

o 

-r4 

o 

1. 

O 

a 

•r4 

o 

4t< 

o 




r 

TI 


>4 

f-« 

c*- 

O 

o 

O CO 

•4 CO 

o 

O O -t 

1-4 r-l 

O O r-4 

r-4 

o 

o 

o to 

o 

r-4 

o 

0-4 

o 

o 

o 


O 


(VJ 

J 

UJ 

> 

E 


A 

A 




A A 


A 

A 

A 






A 







r-l 


i 

d 

n 


41 

a 

m 

s 

I 

.* 

• A 

* a 

S 8 

I 

* CO 
• • CO 

8 r 

: ; 8 

A 


I 

• A 

• CO 

• 

CO 

CO 

» 

A 

a 

• 

• 

• 




JL 

J 


CO 

to 

to 

to 

<4 

CO 

GO 

CO 

r-4 r-4 r-4 

IV P- 

to fv Id 

CO 

o 

to 

Cv to 

to 

r-4 

to 

to 

00 

f-4 

p- 


P- 


T 

UJ 

> 

E 

r<4 

m 

At 

A 

A 



r-| r-4 

A 

r-l r-t 

A A 

r-4 

A A 

1-4 

AAA 



A 

A A 

#-4 



r-4 

A 

f-t 

R 




00 

Q 

z 


d 

o 


8 

A 

a 

a 

a 

8 

A 

m 

A 

a a 

A A 

8 

8 S S 

8 8 

ess 

A 

CO 

• 

8 

CO CO 
A CO 

A 

CO 

CO 

A 


A 

a 

A 



$ 

■g 

~*i- 

-J 

UJ 


2 

<4 

CO 

f-4 

4* 

o 

r.4 CO 

•4 4 
r-4 1-4 

CO 

O CO CD 

iO CO 

r-4 to CO 

CO 

CO 

O 

0 ) o 

o 

CO 

o 

4 

CO 

r-4 

00 

CO 


to 


o 

> 

E 

Ml 






A A 

A 

A 

A 



a 






A 

A 

a 



4 


d 


dl 






CO a 

CO 

- A a 

00 A 

'A 




A • 


a 

• 

S 

CO 


OO 




a 


s 

m 

a 

a 

• 

m a 

A A 

A 

* a A 

A a 

a a a 

A 

m 

* 

a • 

* 

CO 

• 

a 

A 

a 





■"J 

T 

to 


o 

o 

o 

o o 

CO 4 

O 

o o o 

o o 

O CO o 

o 

o 

o 

o o 

o 

o 

o 

o 

"oT 

o 

o 


Id 


8 

UJ 

> 

E 
























d 


J 

fVJ 

O 

cr 

S 


aa 

, 


, 

, 

, , 

A A 

8 S 

* 

. » . 

, , 

A 

; S : 

! 

. 


1 

I 

! 

1 

.* 

A 

a 

! 

_ 

! 




4.¥ 


4* 


o 

~ 

Ol 

to Cfi 

O CO 

to 

CO CO r- 

00 lO 

Id to o 

lo" 

p- 

CO 

CD 01 

d 

to 

01 

to 

to 


m 


01 


D 

(0 


X 


40 

CO 

d 

to 

r4 to 

to 4 

d 

co to to 

to r"t 

00 4 

cd 

d 

r-4 

d 

r-4 

ri 4 

Id 

d 

1-4 

d 

r-t 

GO 

a 

r-4 

r-l 

6 

r-l 


id 


t 

-J 


01 

an 


CD 

e- 

o 

40 CO 

o> 

N CO 

o 





to 





to 



4 


> 

£ J 
< < 

OC u. 

,E 

01 

6 

. 

o_ 


to 

d 

4 

d 

d d 

d d 

f-4 

d 

2 r, 2 
O O 

r-4 

d 


O 

d 



o 

d 

tk 




o 

d 

P4 


O 

cd 


< 

? 1 
"C UJ 

u 

» 

uo 

a 

o 

fO 

■4 . 

c- to 

to 00 

id 

CO to 4 

4 r-l 

O Id CJ 


O 

to 

to o 

to 

P- 

4 

fv 

to 

o 

UJ 


to 

Q 

to 


40 

d 

d 

CO to 

r>4 to 

d 

r-l IS .r-4 

P- Id 

Id O Id 

d 

Id 

to 

01 to 

cd 

d 

cd 

f-4 

r-4 

4 

cd 


td 



k 1 





r-4 



r-4 

r-4 

r-4 r-l 


r-t 

r-4 














“x 

¥ 1 


U) 

fO 

CO 

CO 

o 

O to 

CO 

to 

»n o N 

r-l Id 

O O Id 

o 

4 

4 

Id o 

o 

r-4 

UJ 

CO 

C> 

01 

4 


c> 


2 t- 

u 

0 


to 

«-4 


eo 

r-4 

to 

r-4 

to m 

r-4 r-4 

to N 

r-4 r-4 

OO 
r-4 ■ 

d d IS 

r-t CO rH 

tv 00 

r-l r-4 

S (S s s 

4 

CO 

8 

Ol 00 
r-4 r-l 

01 

r-4 

Ol 

r-4 

8 8 

01 

r-4 

d 

CO 

8 


Ol 

f-4 

s: 

J:? 

ii C O) 

CD 

CO 

s 

r- 

to *4 

CO r-4 

C^ 

CO CO N 

Q <'8 
to <0 

r-4 00 r4 

1-4 

m 

O 

id CO 

4 

4 

4 

CO 

CO 

4 

4 


r-4 

8 

UJ D 

a X 

ajco 

0- 

to 

to 

00 

O) CO 

01 

a GO a 

a Id p- 

to 

to 

to 

CO to 

to 

id 

Id 

to 

to 

Id 

to 


A 

u 

f a: 


to 

0* 

to 

o 

1^ 

40 a> 

to o 

o 

d to to 

Id to 

o to to 

to 

00 

CO 

to 4 

cv 

O 

O 

o 

CO 

o 

P- 


CO 

‘o 

a 2 

“ L. i 

y 

o> 

CO 

CO 

CO 

o 

O -4 

CO 4 

4 

10 4 4 

to to 

4 td Id 

Id 

4 

Oi 

00 to 

4 

fO 

Id 

td 

id 

cd 

UJ 


ed 

60 


^ 1 


•-4 

r-4 

r«4 

r-4 r-4 

1-4 r-l 

r-4 

r«4 r-4 r-4 

r-4 r-4 

r-4 r-4 r-4 

r-4 

|m| 

r-4 

r-l r-l 

r-4 

r-t 

r-4 

r-4 

r-l 


*-4 


.. r*.. 


d 


O) 

CO 

o 

JO 

o 

4* 4 

4 m 

CO 

4 r-4 to 

UJ f-l 

to Id tv 

4 

0) 

Id 

01 CO 

OO 

Ol 

o 

to 

CO 

4 

to 


CJ 


UL WJ 1 
UJ 1 

E 

lO 

•4 

o 

4 

CO 

CO -4 

00 o 

4 

to 4 --t 

4 4 4 

td p* 

4 CO d 

4 

Id 

d 

2 

tv 

CV 

4 

2 

cd 

01 

2 


fd 

H* 

m <Y i 

fc 

to 

-4 

<4 

O 

4» 

■4 -4 

?0 4 

4 

4 4 

4 4 4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

IA-. 


fv 

< 


1 


f- 


N 

e*- 

fw 

fw {*. 

C^ N 



tv Cv 

P- N P- 

P- 


P- 

N P- 

P- 

IV 

P- 

P- 

P- 

P- 





DAY 


- 

N 

fO 

o 

lO 

to 

00 05 

O ' 

~ N to 

4 ^ 

^ P- CO 

0) 


(M 

fVj ft) 
CO (0 

15 

Id 

CM 

to 

04 

P- 

CM 

00 

(\4 

05 

CVJ 

30 

31 

2 

D 

V) 

Ui 

2 




51 £ < SI 

111*0 

< 3 2 4 

*g*|0 

IPsia 


, 5 


411 













POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 


s 

- 

w 

O 

H 

CM 

H 


O 

H 

H 

H 

O 

O 

H 

2 

® 


_ 

VO 


(M 

H 

H 

"TT 

m 

m 


•0 


M- 

O 

0\ 

in 

Os 

H 

W 

VO 

VO 

® 

® 


N 

® Li 

1.1 

H 

CM 

H 

ri 

H 

CM 

CM 

H 

H 

H 



H 


OS 

“ 

’T 

® 


N 

H 

to 

CM 

Os 

’ 0? 

m 

Os 

a CM 

® 

■H 

to 

N 

OS 

H 

N 

N 

in 

® 

® 

N 


in in 

H 

CM 

H 

H 

H 


H 

H 

H 

H 

H 

ri 

H 


O O H O O 


O ^ ® m 
03 CD N N O 

H fH H H (M 

- ^ - 

^ ^ ^ ^ 

N VO N 
H H H H H 

___W_- 

CD to O O 
VO VO N Ov Ov 

H H H H H 

- ^ - 

in H 


^ Ch VO « 

o N VO vn CO 

W H H H rl 

^ 10 O VO 

Oi ^ VO in Ov 

H H rl H rl 

O H VO *0 

® N VO in Ov 


M m to in (D 


N > h* 10 
CD N VO 


Ov ^ H 

CO N VO CO 

H H H r4 

03 m Ov H 10 

CO ^ N VO 03 

H r*l H H H 

(D 10 10 (0 CM 


CM 

t 



N 

in 

N 

H 

in 



® 

® 


N 


® 

N 



N 

OS 

H 

H 

ri 

H 

H 

W 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

ri 

H 

5 

1 

—-TVTT 

CM 

® 

in 

® 

’~7v?V 

® 


O 

N 

N 

N 

H 

m 

to 

N 

in 


O 

m 

’M 

in 


m 

N 

H 


VO 

N 

N 

N 


m 


® 

so 

in 

m 


® 

H 

H 

H 

H 

H 

CM 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

® 

VO 



CM 

A 

O 

O 

Os 

® 

T" 

'M 

® 

m 

to 



OS 

H 

H 

m 

in 

VO 

in 


tr 


in 


N 

N 

VO 



SO 

in 

in 

m 



H 

H 

H 

H 

H 

CM 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

r4 

r- 

O 

in 

Os 

N 

in 

to 

CM 

H 

® 

m 

® 


to 


H 

CM 


in 

® 

1 



VO 

® 

N 

O 

in 



N 

N 

SO 


m 


in 

m 

m 

m 


ri 

H 

H 

H 

H 

ri 

W 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

in 

in 


to 

’M 



O 

to 

® 

OS 

H 

® 

o 

so 

o 

in 

m 





® 

N 

H 

in 



N 

N 

m 



m 

in 

in 

m 



H 

H 

H 

H 

H 

CM 

H 

H 

H 

H 

w 

H 

H 

H 

H 

H 

H 

H 

H 

H 

lO 

H 


to 

"TVT 

N 

® 

H 

m 

CM 

H 

CM 

O 

H 


in 

N 

® 

CM 

N 

-M 

1 

in 

N 


O 


H 

in 

in 


® 

® 

SO 

N 

in 

m 


m 

M- 


? 

H 

H 

H 

H 

H 

(M 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


■5«r- 

in 

in 

to 

O 

to 

® 

H 

H 

H 


in 

H 


in 

X 

to 

m 

CM 




N 

N 


to 

N 

CO 




® 

N 


m 

m 


® 

m 

'M* 


fO 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 





















ro 

O 

® 

in 


® 

to 

to 

in 

m 

to 

m 


H 

m 

to 


m 


m 

1 


N 



N 

O 


in 

in 

® 

N 


m 

in 



m 




o 

o 

H 

o 

H 

o 

o 

o 

O 

o 

O 

o 

CM 

in 

N 


Os 

H 

N 


VO 

CM 

® 

N 

N 

N 

Os 


N 

® 


® 

Os 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

m 

O 

o 

N 

O 

o 

® 

O 

m 

CM 



® 

® 

® 

® 


® 


m 

OS 

OS 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

ri 

V# 

o 

® 

m 

® 

CM 

CM 

O 

m 

to 

OS 

m 

Os 

N 

® 


m 

® 


m 

O 

N 

H 

H 

ri 

H 

H 

H 

H 

H 

H 


H 

o 

10 

m 

N 

m 

m 

® 

O 

N 

N 

® 

m 

® 

N 

N 


in 

® 


in 

® 

N 

H 

H 

H 

H 

H 

H 

H 

ri 

H 

H 

H 


10 

to 

OS 


M- 

O 

ri 

Os 

in 

OS 

m 





m 

® 

•M 

m 

N 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

m 

CM 

CM 


m 

m 

m 


-M 

® 

VO 


m 

in 



m 


’M 

in 

N 

m 


(M 

o 


OS 

N 

1 


Ov 



- 

H 

H 

H 

ri 


H 

N 


O 

1 

VO 

O 

® 

® 

O 

H 

CM 

H 

H 

o 

CM 

N 

H 

OS 

1 


to 

O 

® 

0> 

H 

CM 


H 

0> 

1 

O 

® 

® 

to 


in 

H 

OS 

® 

H 

CM 

CM 

H 

® 

1 

'M 

H 

H 


in 

N 


C7S 

r- 

H 

CM 

(M 

H 

— 

“’■■7VA—“ 

— 


h» 

f 

® 

N 

OS 

O 

to 



OS 


H 

CM 

CM 

H 

• (O 

1 

CM 

in 

O 

in 

CM 


sn 

^c 

vn 

H 

CM 

(M 

H 


O 

N 

H 

ri 

n 

1 


to 

m 




CM 

(M 

H 


--- 




1 

'43 


N 

N 

CM 

CM 


to 

n 

H 

CM 

CM 

H 

n 

1 



'M 

o 

H 

H 

m 

to 

(M 

H 

CM 

CM 

H 

f\i 

1 

o 

O 

H 

C3S 

-M- 

CM 

to 

Os 


H 

CM 

CM 



o 

to 


N 

t 


O 

to 

H 

o 

H 

CM 

CM 

H 

HI* 

% 

H 

% 

■"V 

\ '1> N -V 

> 


CM 



< 


<n 


o 






N m CM in CO 

o in in 

CM H H H H 

CD W> O m CO 

H H in in oo 

CM CM H H H 

VO to ^ in 

CM CO tr tn 03 

CM CM f-« H H 

_ _JkA<U 

r- m VO VO o 

to H VO in os 

CM to H H H 

H in in to N 

^ r* VO flo 

CM to H H H 

m in 03 ^ f* 

CM H N VO CD 

CM to H H H 

VO CM VO O CO 

10 O VO M3 30 

CM to H H H 

«o o in in H 

H CM VO VO P 

CM to H H CM 

H VO 10 O H 

fO Os VO M3 O 

CM CM H H CM 

lO N O lO t 

N M3 VO ?»• 

CM CM H H H 

VO in vo ^• 

H n in VO N 

CM CM H H H 

- 

to in o flo 
o '♦ m in c^ 

CM CM H H H 


CD 0) 2 


N N o in o 

N 10 m VO 


lO os ^ to 'M 

N VO vO VO 

H H H H H 


tovoininr^ 
in in VO o 

H H H H CM 

N N ^ in H 

D in VO VO O 

H H H H CM 


o 

in 


m 

Os 

o 

to 


m 


® 

® 




to 


o 


Os 

H 

H 

H 

H 

H 

CM 

H 

CM 

H 

H 

N 


® 

m 


H 

Os 

H 

® 

SO 

N 

OS 


® 

O 

in 

® 

N 


o 

H 

H 

H 

H 

W 


H 

CM 

H 

CM 

® 


N 

m 

N 

Os 

® 

m 

® 


N 

H 

OS 

CM 

H 

N 

N 

H 

® 

to 

H 


H 

CM 

CM 


H 

to 

H 

CM 











OS 

® 

® 

® 

m . 

H 

O 

O 


10 

N 

N 

Os 

H 

H 


® 

Os 

OS 

o 

H 

CM 

H 

CM 



ri 

(M 

H 

CM 

(3s 

H 

N 

to 


in 

® 

to 

to 

10 

Os 


® 

H 

H 

to 

N 

® 

O 

N 

H 


H 


csi 


H 



H 

10 

H 

O 


A 


m 


H 


o 

H 

OS 

O 

OS 

O 

N 

N 

O 

® 



H 


H 


H 

CM 


H 

H 

N 

O 

N 

o 

N 

m 

O 

'M 

Os 

O 

N 

® 

® 

OS 

N 

N 


® 

« 

CM 

H 

H 

H 

H 

H 

H 


H 



in 

N 

N 

to 


m 

m 

m 

Os 

O 

vn 

N 

N 

N 


N 

(M 



CM 

H 

H 

H 

H 

H 

H 

(M 

H 

H 





Lm. 







H 

® 

O 

N 


10 

N 

tn 

O 

Os 



Os 

N 


OS 

O 

m 

OS 

H 

H 

H 

H 

H 

H 

H 

CM 

ri 

ri 










,L- 

H 


N 

® 

N 

CM 

N 

10 

m 


O 


N 

® 

N 

H 

® 

O 

m 

o 

CM 

H 

H 

H 

H 

CM 

H 

0i 

H 

CS} 


t 




1— 











\ 

~ 

> 






% 


> 


> 


> 



> 

\ 






- 

(M 

<0 

t 

vn 

® 


® 

m 



■M CM VO in fv 

^ in in VO m 

H H H H H 


H H H H H 

O in in Os 

VO ^ M- ® ^ 

H H H H H 



H 


tn 


O 


os 

to 

H 

'M 

in 

® 


m 



'M 

® 

in 

H 

H 

H 

H 

ri 

H 

H 

H 

H 

H 

OS 


to 


o 

O 

OS 

N 

10 

in 

'M 



m 

in 




N 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 




N 

M- 

H 

•M 


® 

OS 

'M 

m 


m 





N 


H 

H 

H 

H 

H 

H 

H 

H 

H 

ri 

H 


to 


H 

M* 


CM 

® 

O 

m 

m 


m 

m 

N 

M- 


N 

m 

H 

ri 

H 

H 

H 

H 

H 

H 

ri 

H 

to 

ri 

10 

"TTT 

CM 

M 

m 

O 


to 

O 


m 


m 


N 


-M 


m 

H 

H 

Jasl. 

H 

H 

,w- 

H 

ri 

H 

H 

H 

H 

OS 

O 

® 

o 

O 

. o 

O 

O 

O 

m 

N 

m 

® 


•M 

® 

M* 

M- 

OS 

to 

H 

H 

H 

H 

H 

ri 

H 

H 

ri 

H 

10 


m 

m 

CM 

® 

O 

O 

'M 

H 

O 

m 


® 

10 

® 

m 


N 

V0 


CM H H H H 

O CM O ® to 

OS N VO VO 

H H H H H 

N CM ® H in 

H m h- N VO 

CM H H H H 

o in in Os Os 

OS VO ® Os ® 

ri H H H H 

' /Vs ^ 
in to H H o 

VO H O H to 

H CM CM CM CM 

. -.- 

CM Os to in VO 

« CM o o m 

H CM w to H 

^ ® to (X OS 

M* H O VO 

H CM CM CM H 

(0 H O ® O 

VO O OS H 

H CM H CM CM 

O « ® H N 

® H ® m o 

H CM H ® CM 

to to ® Os to 

OS O N ® O 

H W H CM ® 

M- VO tn OS to 

OS o CM o 

H ® H CM ® 

__ u. 

Os to ® to N 

NON H Os 

H CM H CM H 

> _ % 

.^ . 

"T *s ^ 


- CM CO ’'*■ *0 
CM ni (M CM N 


00 VO O O 10 

N ® 'vf NO 

H H H H H 

® ® ® ® ® 

VO ® to ® ® 

H H H H H 

- asj- 

in Os o Os in 

N ® 'M N N 

H CM H H H 

- - 

in OS w to VO 

® O o o 

H to H CM ® 

’M to N N ® 

N to 'M H O 

H to H w tn 

M- to O to H 

in M* H ® 

H to H CM to 

"*1- ^ 

Os « H in to 

VO ® H ® 

H CM H W ® 

U, __ 

to in 'M N in 

VO ® O to 

H ® H CM CM 

, ^rr..3AC--- 

m N ^ m H 

VO H ® 

H ® H H ® 

to 10 in VO VO 

VO o ^ VO N 

H CM H H ^ 

in ^ o o N 

m OS ^ m o 

H H H H ® 


\ ^ > 

. s V ■» ^ ■v 

<P N ® O) O ;r 

S CM CM CM <n 


O 

CM 

10 

® 

® 

® 

ri 

H 

H 

OS 

OS 

® 

N 

N 

® 

H 

H 

H 

® 

m 

to 

N 

N 

® 

ri 

H 

ri 

. -M 

H 

® 

N 

N 

N 

H 

H 

H 

H 

® 

H 

N 


N 

H 

H 

H 

N 

to 

m 




H 

H 

H 

to 

CM 

to 




H 

H 

H 

to 

ri 

H 




H 

H 

H 

® 

OS 

® 

10 

in 

m 


H 

H 

to 

OS 

Os 


m 

in 

H 

H 

ri 

H 

o 

ri 




H 

H 

H 

H 

o 

O 




H 

H 

H 

H 

CM 

tn 




H 

H 

H 

N 

N 

® 




H 

H 

H 

to 



N 

N 

N 

H 

ri 

ri 

CM 


in 

® 

® 

® 

H 

H 

H 

N 

to 

o 

OS 

O 

o 

H 

w 


m 


H 

H 

CM 

CM 

w 

CM 


m 

® 

CM 

H 

W 

CM 

CM 

CM 


H 

to 

O 

H 


CM 

CM 

CM 

CM 

in 

® 

OS 

o 

H 

H 

CM 




Os 

m 

OS 

OS : 

o 

ri 

H 1 

CM 

to 


N 

Os 

.Os 

OS 

H 

H 

H 

N 

<M 

to 

® 

OS 

OS 

H 

H 

H 


N 


® 

® 

® 

H 

H 

H 


4- 

4I- 

zS 

2! 

(0 

11 



«o 

c- 

CO 


M 

m 

< 

H 





^2 
































! 





!93 

< U- 

T r» 

CM 

O 

H 

CM 

H 


o 

H 

ri 

H 

O 

o 

rl 

o 

O 

O 

o 

rl 

O 

O 

O 

H 

O 

H 

O 

o 

O 

O 

O 

O 







o y 





































cr 

z 

O 

CM 

VO 

VO 

N 

o 

01 

Os 

m 

VO 

O 


CM 

Oi 

CM 

VO 

m 

O 

in 

m 

O 

m 

H 

H 

H 

m 

VO 

«o 

O 

P* 

CO 

H 

o 




u 

< 


(D 

Ol 

VO 

in 

CD 

O 

to 

to 

to 



■M 

to 


VO 

m 

01 


VO 

in 

in 

'f 

P^ 

m 

in 

GO 

CM 

VO 


in 


VO 




CD 

2 

UJ 

2 

H 

H 

H 

H 

H 

H 

CM 

ri 

H 

ri 

H 


H 

ri 

rl 

rl 

ri 

rl 

.ri 

rl 

H 

H 

H 

H 

ri 

H 

H 

ri 

H 

H 

H 

i H 

1 ri 




H 


in 

VO 

79r 

Oi 

“TVC 

in 

Os 

Ov 

OO 



to 


VO 

VO 


tf? ' 


VO 

Os 

VO 

if 

pk 

p* 

VO 

p. 

m 

in 

if 

CM 

CM 

Ok 

CM 

VO 





CL 

(\J 

CM 

N 

in 

tn 

in 

m 

m 

CM 

H 

o 

to 

PI 

O 

to 

rl 


CO 

CM 

m 


VO 

to 

(M 

PI 

ri 

if 

PV 

O 

CO 

N 

if 

'f 

m 




LiJ 

to 

to 

H 

ri 

H 

H 

H 

H 

ri 

ri 

H 

H 

ri 

ri 

rl 

rl 

rl 

rl 

rl 

H 

ri 

rl 

H 

H 

H 

ri 

H 

H 

H 

H 

ri 

H 

H 

n 

' H 




(\j 



w 








1— 




Im 



















? 




ro 

VO 


in 

VO 

OO 

tn 

in 

m 

VO 

t* 

CO 

CM 

to 


h- 

CO 

o. 

VO 

o 

O 

VO 

CO 

CM 

VO 

GO 

P* 

O 

(M 

Os 

Ok 

o 

CM 

m 

o 




CM 

H 

VO 

VO 

in 



VO 

CM 

O 

H 



O 

ri 


P^ 

CO 

O 

N 

CM 

in 

Pk 

PV 

to 

CM 

in 

to 

H 

CO 

tn 

if 


m 

o 




f\j 

(\i 

H 

H 

H 

H 


H 

H 

r« 

H 

H 

H 

rl 

rl 

ri 

rl 

rl 

rl 

rl 

rl 

rl 

H 

H 

H 

H 

H 

H 

ri 

H 

H 

ri 

H 

H 

n 

Ui 

u 



uT 

CM 

’M 

to 

7VA" 

to 

C^ 

m 

r- 

OV 



in 

•M 


m 

¥) 


N 

CO 

~7srr 

CM 

CO 

VO 

VO 

if 

.'f 

in 

if 

Ok 

VO 

in 

VO 

SC 

Ok 

Ok 


Uf 

J 



2 

CM 

H 

in 


50 

in 


m 

fO 

H 

to 



rl 

CM 



in 

to 

'i 

O 

VO 

Pk 

M 

to 

CM 

m 

CM 

o 

VO 

tn 

PV 

to 

•f 





cu 

H 


H 

H 

H 

H 

ri 

H 


H 


rl 

rl 

ri 

ri 

ri 

H 

rl 

ri 

rl 

H 

H 

H 

H 

H 

n 

H 

ri 

H 

H 

H 

H 

H 

II 





















W- 
















•H-tt 



< 

_ 

CM 

VO 

n 

VO 

in 

H 

(0 

(0 

M- 

CM 



to 

in 

CO 

VO 

m 

p* 

m 

CD 

CO 

Pk 

CM 

in 

m 

CM 

'M 

O 

VO 

m 

Ok 

Ov 

10 

w 

X 



u 

(M 

CM 

in 


VO 

in 

tn 

in 

to 

CM 

to 

'M 

j 

CM 

CM 


tn 

in 

to 

PI 

CM 

Pk 

CM 

to 

to 

CM 

m 

CM 

O 

m 

M* 

Pk 

Pk 

if 

b 




P 

H 

H 

H 


H 

H 

H 

H 

H 

H 

ri 

1 

ri 

H 

rl 

rl 

rl 

rl 

rl 

cri 

H 

H 

H 

H 

H 

rl 

H 

ri 

H 

H 

H 

H 

H 




z 

fVJ 





































< 

o 


VO 

to 

OV 

to 

-^ 

CM 

VO 

in 

CO 

-Twr 

m 

CM 


to 

'Vf 

rl 

to 

PI 

OV 


m 

'M 

H 

VO 

-M 

m 

m 

CO 

VO 


GO 

P- 

VO 


aS 



Q 

CM 

m 


VO 

CO 

en 

tn 

m 

to 

to 

CM 

'M 

1 

CM 

CM 



to 

'M 

CM 

'M 

CM 

CM 

CM 

CM 

PV 

to 

CM 

O 

« 

CM 

Pk 

Pk 

PV 

4 A 



cr 

u 

"S 


H 

H 

H 

H 

H 

H 

H 

H 

1-1 

H 

W 

H 

• 

rl 

rl 

H 

rl 

rl 

rl 

rl 

rl 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

f i 

> 

QC 

O 

b 



g> 

“ovr 

CO 

Ol 


VO 



in 


in 




to 

’4’ 

Os 

in 

'M 

CM 

CM 

VO 

-# 

CO 

VO 

CM 

GO 

in 

P^ 

Ok 

CD 

O 

Ok 

O 

< ^ 
2 UI 


H 

(0 

Ol 


VO 


CM 

0^ 

in 

to 


to 

't 

1 

rl 

to 


to 

PI 

in 

CM 

m 

CM 

CM 

CM 

CM 


to 

to 

H 

VO 

CM 


PV 

if 

tt 
T X 


< 

u 

CO 


H 

H 

H 

H 

H 

H 

ri 

H 

H 

H 

1 

rl 

ri 

rl 

rl 

H 

H 

ri 

rl 

H 

H 

H 

ri 

H 

ri 

H 

H 

rl 

H 

ri 

H 

H 

r? 

O Sts 



°o 

99 

oo 

O 

N 

m 

in 

in 

VO 

Os 

GO 

.M 

CM 


rl 

in 

e** 

to 

CM 

CM 

m 

Ov 

H 

10 

VO 

m 

in 

CM 

in 

CO 

P* 

m 

tn 

PV 

in 

^ 5 

a: 


C\J 


<0 

VO 

oo 

m 

H 

in 

lO 

M* 




M* 

¥\ 

to 

'it 


in 

to 

in 

*0 

to 

to 

to 

PV 

m 

to 

CM 

VO 

PV 



'f 

Z v* 

~ M 

u 


Q 



H 

H 

H 

H 

CM 

H 

H 

H 

H 

H 

’ 

rl 

rl 

H . 

ri 

ri 

rl 

rl 

rl 

ri 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

gw 

CO 

CD 

O 

O 


UJ 

h 


m 

VO 

O 

H 

VO 

in 

VO 

N 


CM 

m 


flO 

m 

in 

CM 

Os 

VO 

CM 


CO 

10 

VO 

in 

to 

'M 

P* 

VO 

't 

P- 

Ok 

Ok 

Ok 

A 

z 

< 

1 

o 

VO 


VO 


oo 

m 


M- 

in 

in 


M- 



to 

'M 

in 

'M 

P- 

Pk 

PV 



if 

in 

PV 

Pk 

in 

Pk 

•M 


'f 

UI 

D 

O 

h- 

< 

O 

Q 

H 

H 

r4 

H 

'• ri 

ri 

ri 

ri 

H 

H 

H 


rl 

ri 

ri 

rl 

ri 

ri 

ri 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


Z 

s 

CD 

01 

SO 

H 

VO 

tn 

m 

CM 

VO 

to 

in 

O 

to 

CO 

m 

N 

t* 

to 

W 

to 

PI 

'79V 

CO 

GO 

P- 


in 

if 

Ok 

if 

P- 

'f 

tn 

§ % 

h- 

to 


VO 

N 

N 

m 

<Jl 

VO 

in 


*0 

in 

in 

VO 

If 

m 


in 

VO 


P* 

'f 

'M 

m 

in 

CO 

VO 

to 


VO 


tn 

m 

to 

1 5 

U 

I— 

< 

J) 


H 

H 

H 

H 

ri 

H 

H 

H 

ri 

ri 

H 

H 

H 

H 

ri 

ri 

rl 

rl 

ri 

ri 

H 

ri 

ri 

ri 

ri 

H 

H 

H 

H 

H 

H 

H 

Q * 

z 

(/) 






























_ 







o 

o 

q; 

cr 

D 

tTi 

N 

CO 



CQ 

to 

01 

-5*5- 

QO 

TW” 

CO 

to 

CM 

CM 

N 


PI 

'i 

o 

OV 

P- 

VO 


m 

to 

in 

Os 

'M 

in 

Os" 

in 

PV 

O 

o 

tt 

< 

h- 

o 

CO 

N 

C^ 

to 

VO 

H 

VO 

m 


VO 

in 

VO 

m 


*0 

P- 

<0 

VO 


N 

'M 


m 

VO 

if 


if 

't 

VO 

if 

VO 

VO 

VO 

i- o 

Sili 


O 

I 



H 

H 

CM 

rl 

CM 

H 

H 

ri 

H • 

rl 

H 

ri 

H 

rl 

rl 

rl 

H 

rl 

rl 

n 

H 

H 

H 

H 

H 

ri 

H 

H 

H 

H 

ri 

H 


U 

ONE 











W 





V' 







Nm' 






___ 






2 5 

o 



(D 

CO 

to 


VO 


0^ 

CO 


<0 


m 

“7vr 

m 

ri 

OO 

Oi 

VO 

-M 


^ 

Os 

m 

VO 

JiA 

in 

to 

Ov 

CM 

N 

m 

tn 

PV 

PV 

PV 

k- 

UI <0 

o 

u 


CM 

N 

N 

GO 

VO 

O 




VO 

in 

VO 

in 

m 


N 

VO 

VO 

in 

CO 

in 

to 

VO 

VO 

if 

CO 

in 

'M 

p- 

'M 

v© 

vO 

VO 

t s 

cr 

Z 

Ll. 

(0 

i H 

H 

t4 



CM 

H 

n 

H 

H 

ri 

H 

H 

rl 

rl' 

rl 

rl 

rl 

H 

ri 

H 

H 

H 

ri 

H 

H 

ri 

H 

H 

H 

H 

H 

H 

2 > 

LJ 

I 



— 























, 

-W. 



_ 

. 






1 d 

Ll 

(0 

Q 

(T) 

CM 

VO 

'M 

tn 

01 

00 

in 

CO 

H 

OO 

00 

in 

CM 


in 

O 

Os 


CO 

VO 

00 

CO 

to 

PV 

to 

CM 

"M 

to 

Ok 


in 

VO 

VO 

1 i 

u 0 


O 

O 



00 

N 

to 

o 

o 

CO 

M- 

in 

VO 

in 

N 

in 



GO 

in 

VO 


Ok 

in 

to 

VO 

VO 


O 

in 


Ok 


M> 

VO 

VO 


< 

2> 

CO 

cr 

CM 


H 

H 

(M 

H 

CM 

T-l 

H 

ri 

n 

H 

rl 

ri 

\A/ 

ri 

H 

ri 

rl 

rl 

rl 

ri 

ri 

H 

H 

H 

H 

CM 

H 

ri 

H 

H 

H 

H 

ri 

« y 

g a. 

> 

I 

H 

a 

N 


(D 

9v 

e^ 

OO 

m 

Os 


>■ 

Twr 

CM 

oo 

m 

Ol 

m 


VO 

to 


't 

P* 

in 

"TOT 

VO 

VO 

O 

m 

in 

VO 

m 

CO 

VO 

Ok 


Ok 


H 

Z 

Ui 

to 

O 


rH 

VO 

o 

00 


M* 

f* 

in 

N 


'M- 


N 

VO 

P* 

m 

O 

CO 

10 

vn 

VO 

VO 

Ok 

m 

if 

00 

in 

vO 

VO 

VO 

< 

< 

o 

-J 

J 

> 

(0 

Z 

H 

(M 

H 

CM 

H 

CM 

ri 

H 

H 

ri 

rl 

H 

t4 

rl 

H 

rl 

rl 

H 

n 

01 

H 

ri 

H 

H 

H 

H 

H 

H 

H 

H 

ri 

H 

H 


> 

<0 

UJ 

u 


en 

VO 


VO 

CM 

r* 

ri 

CO 

to 

'M 

H 

to 

VO 

CM 

N 

N 

H 

VO 

in 

p^ 

Os 

"M 

to 

m 

m 

CO 

O 

in 

Ok 

VO 

<0 

Ok 

O 


h~ 

s 


o 

H 

Ov 

Os 

VO 

o 

CM 

to 


VO 

in 

N 

in 

m 


N 

in 

P- 

-M 

o 

ri 

if 

VO 

VO 

p« 

VO 

P* 

Pk 

p^ 

tn 

VO 

VO 

P* 

1 

> 


u 

i 


CM 

H 

H 

ri 

CM 

CM 

H 

H 

T-l 

ri 

H 

rl 

H 

H 

rl 

ri 

H' 

rl 

CM 

CM 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

ri 

It 


z 

D 






















-_AaA. 






__ 

. 






zz 

h- 

u 


to 

cr 


CM 

*n 

m 

'M’ 

VO 

VO 

CM 


Ov 

CO 


in 

H 

P* 

m 

in 

to 

Oi 

in 

m 

in 

CM 

to 

VO 

VO 

<0 

Ok 

to 

O 

Ok 

10 

GO 

Os 

Vjjl 

Q 

P 

in 

50 

o 

O 

in 

H 

00 

to 

to 

M- 


N , 

VO 

m 


CM 

VO 

rl 


o 

o 

VO 

VO 

in 


m 

N 

Pk 

Ok 

m 

P- 

N 

t* 

> 

D 

Q 

u 

CO 

CO 

UJ 

or 

a 

X 

UJ 

u. 

ti) 


CM 

CM 

CM 

H 

CM 

CM 

H 

ri 

H 

.vwu 

ri 

H 

rl 

H 

H 

CM 

ri 

CM 

rl 

CM 

CM 

H 

H 

ri 

H 

H 

H 

H 

ri 

H 

H 

H 

H 


Z 

to 

u 

. ■ 

in 

tn 

CO 

Os 

in 


CM 

in 

CM 

<0 

ri 

CD 

in 

OO 

m 


CO 

'M 

in 

'M 

in 

90 

GO 

VO 

uv 

VO 

17 

-M 

P* 

VO 

PV 

O 

CO 


o 

o 

o> 


in 

H 



H 

O 



•M 


OO 

VO 

in 

oo 


m 

CO 


rl 

N 

VO 

if 

10 

ov 

VO 

Pk 

CM 

P* 

P* 

CO 

Ch 

CO 

8 i 

o 

< 

cr 

to 

H 

CM 

CM 

H 

ri 

CM 

tn 

ri 

H 

T-l 

ri 

H 

H 

H 

H 

CM 

rl 

CM 

rl 

CM 

H 

H 

ri 

H 

H 

H 

CM 

H 

H 

H 

H 

H 

H 

UI 9 
> a 

Ui 



tH 

o 

CM 

'M 


in 

oo 

VO 

OO 

00 

O 

P? 

OO 

N 

VO 

O 

VO 

to 

VO 

’Vf 

'♦ 

in 

J nf\ 

in in 


VO 

H 

tn 

VO 

CM 

H 

PV 



> 



CO 

in 


m 

VO 


o 

ri 

in 

cO 

to 

to 

(0 

VO 

N 

OV 

VO 

in 

rl 

m 

H 

CM 

o 

m 

o 

Ok 

m 

CM 

CM 

CO 

O 

Ok 

O 

CM 

Ov 

O It 

U r*-* 

< 

o 

u 

z 


UJ 

a 

r- 

H 

CM 

CM - 

H 

H 

CM 

to 

H 

H 

T-l 

rl 

ri 

rl 

H 

ri 

CM 

rl 

PI 

rl 

CM 

ri 

CM 

H 

CM 

AAA 

ri 

H 

Pk 

H 

H 

CM 

H 

H 

^ UJ 
O 




1 (0 

en 

H 

m 

tn 

oo 

CM 

OO 

CM 

o 


CM 

PI 

® 

in 

P 

in 

VO 

p* 

‘J? 

GO 

VO 

Os 

m 

if 

P* 

Ok 


VO 

T 

PV 

to 

OO 

in 

CM 

M 

z 

,< 


u 

r- 


H 

-M 

5n 

VO 

(h 

H 


to 

CM 

CM 

rl 

VO 

in 

in 

ri 


GO 

if 

00 

Ok 

O 


VO 

PV 

'M 

PV 

ri 

if 

O 

\n 

W 

u 


o 

.j 

i 

H 

CM 

CM 

H 

H 

ri 

to 

H 

H 

H 

H 

CM 

rl 

ri 

ri 

CM 

rl 

CM 

rl 

ri 


CM 

H 

CM 

H 

H 

to 

rl 

H 

PV 

H 

ri 


> Ck 

t if 



< 

> 


Ch 

(0 



VO 

CM 



<0 

O 

VO 

rl 


in 


in 

P- 

VO 

VO 

W 

m 

in 

VO 

ri 

in 


tn 

O 


Pi 

P- 

Ok 

CO 




AR 

to 

CO 

H 


Ov 

VO 

N 

Ov 

m 

CM 

ri 




in 

m 

Os 

'i 

N 

m 

'M 

H 

ov 

in 

VO 

to 

CM 

•M 

CM 

CM 

Ok 

N 

GO 


^ 2 



in 

H 

CM 

CM 

H 

ri 

CM 

H 

H 

ri 

ri 

rl 

rl 

H 

rl 

ri 

ri 

CM 

rl 

H 

H 

ri 

ri 

CM 

H 

ri 

PV 

H 

ri 

CM 

H 

H 

H 




D 


JO 

CO 

VO 

Ov 

VO 


H 

OV 

lO 

VO 


vb 

CM 

to 

(0 

VO 

PI 

m 


if 

in 

VO 

P* 

PV 

/ 

P- 

if 

O 

m 

(M 

in 

Ok 

PV 

^ 1 



iQ 

in 


ch 


^- 

'O 

-M 

GO 

CM 

to 

O 

H 

VO 

m 

trs 

rl 

m 

'M 

m 

m 

in 

CM 

N 

PV 

CM 

CO 

Pk 

00 

CM 

to 

P- 

•VO 

P* 

IT* 

- i 



< 

h- 


H 

H 

CM 


H 

H 

'M 

H 

H 

H 

r-| 

rl 

rl 

rl 

rl 

n 

rl 

CM 

rl 

rl 

ri 

H 

H 

CM 

ri 

H 


H 

H 

CM 

H 

H 


UI ■“* 
h 

Ul 



U 


in 

'M 

H 

in 

VO 

I7l 


> 

CO 

VO 

H 


in 

to 

o 


P'* 

VO 

O 

to 

m 

VO 

(M 

m 

Ok 

(M 

't 

'M 

tfV 

tn 

m 

tn 

i 

m 

if 

in 1 

A 

a 



h* 

M- 

CM 

Ol 

m 

tn 


VO 

jn 

>M 

CM 

H 

rl 

CM 

< 

CM 

d 

CM 

'M 

CM 

-M 

P* 

# 

P» 

O 

CM 

VO 

to 

Ok 

Pk 

PV 

H 

p) i 

ac u 




fO 

H 

H 

CM 

f-4 

H 

H 

CM 

H 

H 

H 

T-l 

H 

rl 

r| 

H 

ri 

rl 

CM 

H 


H 

H 

ri 

CM 

H 

H 

H 

H 

H 

CM 

rf 

H 




























L.« 

Jbs- 

, 

t— 


, .,.- 



CC ri 




r'""'.. 

— 

tn 

(M 

00 


0 

'M 

M 

O 


7SA~ 

<7l 

VO 


VO 

m 

SO 

m 

P- 

CD 

m 

(M 

CO 

CO 

VO 

'M 

VO 

CM 

P* 

in 

OV 

in 

VO 

GO 

*0 

O 

m 

< 5 

2 ^ 

Ui 




'0 

tf 

n 

'M 

'0 

(?i 

N 

*0 

CM 

:0 

Ov 

cvj 

00 

to 

H 

O 

H 

'M 

OV 

PI 

'f 


p- 

CM 

O 

VO 

"if 

CM 

to 

CM 

o 

in 




I fM 

! H 

H 

CM 

H 

H 

H 

CM 

H 

H 


H 


rl 

r| 

rl 

rl 

H 

rl 

ri 

rl 

H 

ri 

ri 

CM 

ri 

H 

CM 

ri 

H 

CM 

H 

rl 

H 

oc j 


















U. 



















^ < 




i 

in 

fO 

n 

rO 

r* 

o 

CD 

W 

in 

0} 

H 

OO 

CM 

H 

O 

CM 

in 

H 

9 0 

CO 

to 

to 

rl 

CM 

rl 

VO 

m 

in 

Oi 

VO 

CM 

CO 

P^ 

in 

VO 

CO 

P* 

CM 

ri 

CO 

9V 

VO 

« 

m 

Pk 

in 

Ok 

if 

CM 

PV 

H 

VO 

CO 

H 

in 1 

O 

m 

to 

9 “ 
z sk 

< ^ 




- 

H 

H 

CM 

H 

H 


CM 

H 

H 

T^ 

H 


H 

rl 

rl 

H 

H 

rl 

rl 

rl 

ri 

H 

ri 

H 

n 

H 

H 

H 

H 

H 

ri 

H 


in 




























u. 









z 







Ov 

CM 

H 

o 

VO 

r^ 

P 


H 

ri 

CM 

rs 

'M 

P- 

VO 

ri 

P* 

OV 

in 

Ok 

PV 

PV 

Ok 

PV 

P- 

CM 

in 

CO 

in 

if 


o 

g 





'CM 

50 

o 

Ov 

:n 

Yl 

CO 


io 

(M 

H 

CM 


CM 

CM 

to 

m 

to 

rl 

P- 

M- 

P- 

to 

VO 

m 

’M 

CO 

PV 

Ok 

VO 

▼ 

H 





1 O 

, ^ 


CM 


H 

H 

ri 

ri 

SAJ 


1-1 

H 

1 _ 

H 

rl 

H 

rl 

rl 

1 _ 

rl 

rl 

rl 

Hi 

H 

H 

H 

U- 

H 

H 

H 

H 

rl 


H 


ini 


2 

O 








JiAL 

mIOAii 


\ 

■■iiMtii 




_ 



'fc 


> , 


> 




\ 


'll 




> 

> 




in 

















> 

'll 


> 

V 


•V 



% 


> 


s 



> 

Is 

4~* 

5? 

y 




\ ¥ 

> 

V 

% 

> 

> 

> 

> 


> 

% 

> 


> 



% 


\ 

> 


> 


V 


. 

% 

\ 




ii 

o 









mmmm 



mmmmm 





MM. 


















<Q 

2«i 

< 3 
^2 

w“ 





DAY 

- 

CM 

cn 


lO 



m 


O 


(M 

P 

t 


s 


CO 


20 

N 

CM 

CM 

23 

if 

CM 

sCi 

CM 

CM 

r- 

CM 

26 

29 

30 

31 




413 







POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 


H 

o 

0 

o 

1 

1 

1 

o 

o 

O 

(M 

© 

© CM 

© 

Ok 

N 

Ok © 

N 


tTi SO Os 
m so o 


H CS} (M 

w Ok o Oi r* 

ri H 


O 

O 

O 

o 

O 

H 

H 

O 

o 

O 

O 

O 

o 

O 



© 

© 

© 

© 

© 



© 

N, 

© 

"JT 

© 



Ok 

N 

N 

© 

© 

© 

© 



© 

© 

© 

Ok 

o 

Ok 


N 

N 



0) 









H 





© 

© 

© 

Ok 


yvT 

"fT 

© 

H 

© 


T!?r 

1? 


if 

"U 

N 

N 

© 

N 

© 

N 

N 

© 

N 

Ok 

© 



© 

Ok 

Ok 


O Ok O H OHkO^H (OOOf-in 

HNOiOkN N^Ok NflO OkO^'0'0 

H Hr! 


N « 10 H 

N O tf) 10 « 

r< H H rl H 


H O yf 

Os Oi 00 


’^iOkONH CVJr^kO’kTO HOkW iOlO e^lOOOHH 
OpkOvOO N Ok©Ok^f* ©«0H»O© 

r4 H H 


Ok to O N H to 

^ O ^ *0 © 

H H H H H 


10 H I ^ 

Ok Ok I © 


® Ok 
00 00 


to © o ckj 
Ok © N N 


to © O O © 

W Ok Ok © N 


(VI W O © 

rl © Ok © 


Ok 

© 

if 

O 

H 

O 

© 

CM 



© 

© 

Ok 

© 

Ok 

© 

© 

N 

N 

N 

N 

© 








H 


© 

© 

(M 

■v 

CM 

if 

CM 

© 



O 

© 

Ok 

© 

N 

© 

© 

N 

© 

N 

N 

© 


© w 

o to © « 

H H H H H 

_ t_ \ — 

10 -t © to ^ © 

^ Ok o o o © 

H irl H H 


10 CM I to 

Ok Ok © 


^ to I © 

© ©In 


© to CM © © 

© © Ok f* 


© H © © © 
CM O Ok © N 


'to ©©'M©N 'T lO 


*«». t* H CM © r*. 

© Ok Ok O © © 


© CM © 

© © N 


O O © © Ok 
Ok N Ok "kf 


^ Tf tn © ©p-NOi© ©OkOCM© ©8^©-^^ 
(MNOk©N Ok©'^©© ©©Ok©© © HOHN 

^ H H H 


© O © Ok © Ok 

© O © Ok © N 


© if © 

© © N 


©©©©O Ok'Mf-’M^ ©CMNH© ^"kfO©© H O’MH© 

©t-Okl^© rtOkOkWN ©e-©©© ©N®N© NOkOOkN 

•4 


© © © © r» © 

© Ot Ok o © © 


H O I © 

© ©In 


Ok © Ok © © 
© ® © N © 


N Ok © © H 

o © Ok N N 


©Ok©H N 'kf©©©© HOkOHO 

©©NN© ©NNN© © NOkC^N 


O H Ok © O Ok 

© O © O Ok N 

H ri 


O Ok I © 

© N 1 N 


© CM Ok 'kf © 
© N © N <Jk 


r4 © O © © 
Ok © © N © 


© H © O O 

H Ok Ok © N 

ri 

© © Ok © © 

© © © N © 


ifOkNCMCM ©-kf ifO© ©OkOOk© 

©©©©N NNfNN© NNOkNN 


©'♦H©© HH©©© OOWNN 

©©N^N NNNN© NN®N© 


Ok © © Ok CM © 

© Ok © Ok Ok N 


ri so so Oi N Ok 

© O © Ok © N 


Ok © N 

N N N 


© © © 

N N N 


© CM Ok N © 
© © N © N 


O ’M Ok © © 
H © © N © 


Ok H © O © 

© © © N 


OH © © H 
N N N © N 


© ^ H N O 
N N © N © 


© O H N © © 

© Ok N © © N 


© © I H 

N N N 


© © Ok © Ok 
© © N N N 


H H if Ok 

Ok Ok N © 


Ok © © © © 
© © © © N 


O CM © N -t 
N N © © © 


N ’M H O Ok 
© © © © © 


CM N © Ok Ok © 

© N N N N © 


H O I © 

N N © 


H CM O O © 
Ok N © © © 


© O © © 
© Ok N © 


to © H ^ © 
© © © ’kf N 


© ot © © © 
© N © N © 


© '^ © N © 
© © © N if 


in © © © © 

N © N N 


ON© 
N © © 


H © O ^ H 
© © © © © 


H Ok O © 
N © N © 


H © © N ^ 
© © © © N 


© © © o o 

© © © N © 


© © CM N © 
N © © N if 


© ^ © N © 
N © N © 


N © I ^ 

© © I © 


^ Ok © © © 
© © N © Ok 


__ ^ ___ 

N N © CM H 
to Ok Ok N N 


© © © if CM 
N © N N' N 


N O © if © 
© © © © © 


H '<f O © © 
N © N © if 


© © © © © © 

<♦ © N N © ^ 


N © (M 

© © © 



_ 




■ 


—1 





© 

f 

CM 

CM 

© 

© 

© 

© 

H 

o 

O 

© 

N 

© 

© 

H 

CM 

O 

Ok 

N 

fs. 





H 

ri 

ri 




Ok 

© 

N 


CM 

Ok 

Ok 


© 

1 

o 

N 

© 

© 

O 

CM 

Ok 

1 

N 

© 

H 




(Si 

H 




© 

1 

N 

t 

Ok 

© 

© 

N 

© 


© 

Ok 

N 

t 

© 

o 


Ok 

1 

© 

if) 





© 

H 


1 


if) 

Fk 

CVI 

o 

o 

© 

H 

© 

1 

Ok 

1 

O 

Ok 

© 

H 

© 

i>rk 

© 

H 

-i 

1 

© 


Ok N © © , 

O Ok © © 

ri H 

Ok if © if 

(M 0« © H 


CM © © © © 

O ® © O N 

n n fsi 

© iT ri © O 

CO XI N H H 


CM © if © 


N © © N 

© H © © 


H Ok © ^ 

t o Ok Ok 


IS. © N 

m O I O Ok 

H H H 

Ok © © H 

H H I O' Ok 

H H 


© rs © 0s 


CM © O 
N ’M* N 


N © tn 
© ’M © 


^ Ok O 
N -M © 


© © N 
© © © 


© N <M 
© © N 


© Ok Ok 
© © © 


Ok © H © © 
\a t © w © 


N © © Ok .© 

© ^ © if © 


CM Ok © Ok © 
© © if © 


H © © if © 
N © N © N 


Ok © A © Ok 
N © © « N 


© '^ O CM © 
© ■♦ © Ok 'M 


© Ok N © © 

© © if N © 

H 

© © © CM O 

^ in © © © 


Ok Ok © (^ Ok 

^ ^ '^ © © 

H 

© N © © H 

© © © © N 


H H © © © O 

© Ok © N © © 


® CM if © © © 

© N N N © © 


© CM O H © © 

© © © © N © 


N © © © © 

© © © © N © 


© Ok Ok © © © 

O 'kf N Ok © H 

H H 


--- 


--- 


--- 











tri 

CM 


© 

o 

N 


N 

© 

CM 

N 

H 

© 

O 

© 

© 

© 

© 

1 

Ok 

N 

© 

© 

N 

© 

© 

N 

© 

© 

O 

© 

© 

o 

o 

© 

{ 









H 


H 



H 

H 

H 










L— 









N 

O 

CM 

© 

H 

© 

© 

CM 

"TVr 

© 

H 

© 

H 

© 


© 

o 

> 1 

Ok 

© 

Ok 

N 

N 

© 

© 

Ok 

© 

© 

Ok 

© 

© 

© 

© 

© 

, 1 









H 





H 

H 

ri 










Z 



J=sL 




J_ 

) O 

o 

CM 

Ok 

Ok 

© 

© 

o 

Ok 


© 

t 

Os 

N 

© 

V 

© 

» Ok 

Ok 

Ok 

© 

N 

© 

© 

© 

o 

N 

© 

N 

N 

Ok 

© 

© 

© 









H 





H 

H 

ri 



J>mJL 












Jss- 

is. 

isSSSB 






Y 






"■ ""V'~ 



""T" 


_ 


•» 

Y 


”*V' 

\ 


"“iir 





> 



“V*" 





“"'V” 







i 




% 

i 



fkj © if © 


© fs. © © 


“* CM © if © 
CM CM CM (M CM 


S CM ?8 S S 


© ■♦ CM 

so so O 


SO ri O 

© © © 


H I Ok CM 

© I © © 


CM I Ok O 

N I © N 


O N I © 

© N I N 


© © I © 

© © I © 


N I © I © 

© 1 © I © 


O O © 

Ok I Ok © 


♦ it 
§5 ze z8 
zi <i <i 
'iz 52 


DESfGNATlONS AND REMARKS: 

If-ALL C:OMPLETE DAYS •f'sALL DAYS COMPUETE IN BOTH CONDUCTIVITIES AND IN POTENT!AL-GRADIENT ^sSELECTED DAYS 

()= INTERPOLATED []= APPROXIMATE fJsDiSTURBEO CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER ^J«0ISTURBE0 BY BAD WEATHER 

N» VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT Z s INDETERMINATE IN MAGNITUDE AND SIGN Z-l* s INDETERMINATE POSITIVE VALUE Z-it INDETERMINATE NEGATIVE VALI 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

, „ , NOVEMBER 1931 

(times given are 120 EAST MERIDIAN MEAN TIME) 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE IIS^Sa'E. 

/ o V DECEMBER 1931 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 




NOTES 

« Ip 

•H 

♦* 

m t$ 

u 

i g 

1 

*» ,m ^ 

t ! ^ 

4 » % S 

m am 

S ^ 3 3 

« S 5 « 

0 a ► 

ml § " ^ a a 

XI 0 i ai a • a 

^ ^J! .. '"S gsf 

8 aiod ^>1 '^ddd d oadd^^oi 

8 88 >*0 0 0 0 ^ ^ a x 3 t a 

m A 4 «'O A 88 8^%^ 4 «^X| m 

m a a >* m a ^ 0 0 0 0 0 0 0 m •H O) 

^ 0 8 8a|® 0 ^ 8_ ^ 

8 ♦* ©flfld M a fs rl fiS — * •• 

■HI 8 •a§fi8 8 ^^*4 ^ 88 p8‘CIm ' 

r>t Ck m 0 ***<8 8 © Q 88 8 

Kt8 t ;3 KP ^©©8 Mm© jdM8Hi<H 

rHd d ^884^8 rH® ©m© 00 P 4 *» 0 a 0 8 

H ^ d-H^dpi Mi ©©©© i© d m^mm m 

88 -pH 5 8 0 8!!3 >»© 

© 4 -» >>>iPK 0 0 ©TS 'O'O tld n 4 * Xt ^ *• 

_XJ M 0 M M 9 M ^ Pddd ©d 80 * 8^ 88 0 

pB 0 MQoio. p^ 0000 80 ©« d»dd M 

©-P 4 m T 48 aoi ©M XSf-liHrH OrH ♦•M jdwBxl -H 

Qa 03 >4 m m m m Poi coooo coo o)p» »4,4iHfr4 ^ 



CLOUDS 1 

z 

o 

o 

z 

QC 

UJ 

h- 

U. 

< 

h- 

< 

fHOOco {0t0(0<0«D Mtoeo to to to to to to m 0 XF co to to co to <o 

00^ 00 0 

111 1 1 1 1 1 III t I t 1 1 1 1 1 1 1 1 1 1 1 1 

^ rHC 0 - 8 <© 4 |» O^HiH 4 «tNC ^<0 t^t 0 < 0 «# 8 » 4 ii 



UJ 

a 

>“ 

K 

5 S fi 

4 » to 0 » 

d m p to a 

0 0^0 

*• 8 ‘*‘fi** 

3 « 5Sa 3?Sx, 

•8 •• 0 81 0 M i© 

d 0 •• ••*. P» 

0 d 0 d 

4* wd o 4 ^» 4 -» dddd 04 *d 8 cod-^dd 

09 00 ♦* t» 09 OOOO M 09 OPI MOdOO 

-H 01 M MMMM 4 » 0 mMM 

0 •• •- In P, lb, £ .• 0 09 » .• .A ;5 ft In 

♦* 4* d .A 3 ♦* d d +* 

to .A 51 d 09 0 d d d 0 .A .A .A .A 09 .A .A 0 ^ ® •“ L* IT 

•r4^o o-r4^dO OOM dd-Hdd -idd4* d*H.H.Hdd 

00^ - 8000 ^ <8>8Im 06066 06600 000006 



z 

8 

Z 

UJ 

O' 

o 

u. 

H 

2 

< 

rH< 30 U> to to to to e 9 «H tOCO' 8 'tOtO UOtOOC^ I00<00>e08' 

000 000 0 »H , pH 

lit 1 1 T 1 II 1 1 1 1 f » ' • A 1 1 1 1 1 1 

OCOiHl p-4f-« p#tO 1^0 CO*A| COr4r4 p-lt^8'IS»H0> 



UJ 

(k 

> 

f- 

5 0 0 

m 0 5 3 

tm 00 

d d • A 

Sd 3 o ^^2 

; .A M 6 MS© 

g g ^ 3 «* 

♦* p-i-<H - 4 * .Ajs 5 j Od‘**odoo **‘dd 

09 oodd cQ dO‘-o Modwo*© doo 

■H 66 ^ 2 t t 

0 .A *A ft 0 ft P* •• •‘P 00 •• 8 ft ft 

4« 4* 'A .A .A H .A ♦» d *•' d d ♦* 

eo •- d CO CO d d d 6 d.. co o d o .* o co •• 

■H^o ^-hoo o >4 od*Hdd •HMO+' d-H-H-Hdd 

OO^ 008^ 8ft 86060 0l%<800 000000 



WIND 1 

C\J 

i 

"3 

UJ 

> 

d 

5 

■^( 0 <^ 09 C 98 > < 8 > 8 >pHfHIO C^tO<^ 09 i/> 8 'C 18 »tO t*A COCOCOODC^ 00 OCQ0a t 08 ' 

^PiRiMM OiPilb pi pi pl Wt l 8 Pi 

coeocoooiK pipQOoom m Mtum 53525 *• * 3^25 

cooooo^co cocococop oocoQOoop oopoooooo m m m to m m > to m m m 


® 

cO 

r J 

(D UJ 

T > 

^COO^^USaH at C 9 CO CO to co to to co co iHCOMNtO CO to 0 to r -4 CO to CO to cn 

T> ■ ^ ^ ^ fHM pH 

^ M » m m » n m m m m ^ m m m m m m ^ m 

s : ss s« ssScoA ssase s»ss» asess mS^mSS 


pH 

to 

---—:i* 4 . 

8 ^ 

S 5' 

8»<ONC^C« NOCA( 08 * ® 8 » 08 Nm OfOtO*HN OQOQOf^tAC^ 

•^I-H pHpH pH #H pHpH pH «H 

E 

gj, M i© 18 f© C© bl MP MP bIHM b| 

SmcoSs© m CO m CO m pmoomoo 3252 ^^ 5222 c^HAa» 

09 CO 18 MM PMMOOM oo qompp pcopcooo mmmmm coMcompp 


to 

8 ^ 
J 

fu S 
0 a 

^eOCOCOiAQO catwCVIOp-i pHpHIOOO 00 , 0 »H 8 ' OUpHOOCO oaiOpHpHOO 

^pp PMp PPP PP M'PM£8MM 

CO CO M CO m m > m to to •• ..‘eoco ^2*’2 3232 ’* 

a 9 09 COcOM C 0 € 009 * 0 l OIOOCO** •.•«» O 9 00 »«eO eOMCOCO** 


® 

»-< 

> 

< 

Q 


pHCOtOGOCO flOOlOOH# cOCOCOOpH lO«OOpH^• t^<»C 88 »t^ c08»O^OeOCO 

XeopHCococtt 01 PH.HC 06 tirocacoco oiromciw <0fH«HO8» oeocot**rH® 

pHpHpH pHpH pHpHpH pH pH pHpH pH pH pHpH pH* pH pH pH pH pH 


lO 

6 

pH 

< < 
a: u- 

81 1 pH pH C \3 ® ® 

C 0 

d 00000 

to 

6 



oina>u)pH a iO ^ io CO m 0 0 to to to ut co to ®ph< 08»8 ujOrHOOW 

a^fOf-if^cdO iiicoc^c^o oiidNoi^ lOiooii^w ^ ^ 


pH 

to 

1 ^ 


5 ui 

2 K 

tdr^COpHO ®^f«®pH to CO ^ to MN<M 08 ' ®®^^^•0 

sasss SiSSSS SJSSSa ssssg 3 ? 


to 

3 

U 

o 

J2 

UJ D 

CC I 

p|;Si 322 2(3233 3 3 S 3 iS g?SS2 S 355 S 53 :S 5 gS 


® 

to 

-J 

u 

"o 

0> 

o 

h- 

< 

il 

<{e 

0® ®®pH U 9 »H®iOU 9 O*P®®e 0 OONOO 

iFoi®®fo® ci-Hc^oiQ eoujfwrHM *-<00001 

®®tOtO{0 ®*Of040pH ®®®w®ro 


<n 

a S 

< UJ 

m cc 

CL 

fO 0 *ON*o®e- 

Aof^fooi pH®m®cD 006®®^ !i 2 !X 32 

B <0 ^ ^ 0 0 fo to fo 0 0 to ^ to to ^ to 0 i 5222 [ 3 e 3 

lyisistAfv. (rwp«.p.-iv(s ^»fk.gs.|>.pA pAr-pAppr- 


® 

to 


>- 

s 

<0^®®° =~! 25!!2 S'::*? ® g nnnSn nn.Sn°?) 

D 

(0 

z 

< 

UJ 

J 


- if » 



itf — 

a « -> 

15 ** 

55*5 

:3%g 

O g , - 

UJijS*- 

S o ^ 

itK 

< 1 5 u 
W * O 

iHi 

« * 3? 

§^5!| 

^ t ^ 

® o 2 

bJ Ui 3 

SSfi 

I ?. * 9 


i2“ 

g I u 

Ui 

>. r P 


S > 
! X i 


423 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALT'ToDf or STATION 244 METERS, uATlTUDE 30°l9's, LONGITUDE II5°52'e. 

, „ , JANUARY )932 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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REMARKS: BAftOMCTftlC PRCSSUR£ IS BY MERCURY BAROMETER CORRECTED TO STANDARD GRAVITY AND TEMPERATURE AND FOR INDCX'-CRROR. TEMPERATURES FROM STANDARD METEOROCOCICAU SHELTER WITH lY^RMOH^TERS LBS METERS ABOVE 

ground-level. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND l« O’CLOCK, AND ABOUT 7S PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AMD 07 O^CLOCR. 
RAINFALL BY STANDARD B-INCH CAGE OF U.S. WEATHER BUREAU, MEASURED AT OB o’CLOCK DAILY AND RECORDED UNDER DATE OF I^ASUREmCNT; LETTER T IHOICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINC BY JORDAN TWIN-CYHI^R RECOf 
OF NECRETTI AND ZAMBRA. WIND RECORDED WITH DW«’S PRESSURE-TUBE ANEMOGRAPH NO. 4S0 OF J.P. FRICZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARC AVERAGES FOR THE HOUR AS INOtC^TtO; V INDtCATES WINO-DM^CnOM TOO 
VARIABLE TO AVERAGE. CLOUO-AMOUNT IS ON SCALE OF 0 FOR CLEAR SRY TO 10 FOR OVERCAST. 
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DESIGNATIONS AND REMARKS: 

4tsALL DAYS COMPLETE IN BOTH POSITIVE AND NECMvTlVE CCJNOUCTIVITIES "f* =ALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT sSCLECTEO DAYS 

( )sINTERPOLATED [;]^APPROXIMATE f J=APPEARS CONSPICUOUSLY DISTURBED BY POLLUTION 5 ^sDISTURBED BY BAD WEATHER 
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()= INTERPOLATED [ J = APPROXIMATE fJsOlSTURBEO CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER ^^sDlSTURBCO BY BAD WEATHER 

VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT Z:: INDETERMINATE IN MAGNITUDE AND SIGN Z+ = INDETERMINATE POSITIVE VALUE 2-= INOE TERMINATE NEC^TIVE 















































METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

altitude of STATfOtsI 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

, - , MARCH 1932 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

altitude of station 244 METERS, LATITUDE 30° o'S, LONGITUDE II5°52 'e. 

, . . , APRIL 1932 

(times given are 120 EAST MERIDIAN MEAN TIME) 
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POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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REMARKS: BAROMCTRIC RRESSURC IS BY MERCURY BAROMETER CORRECTED TO STANDARD GRAVITY AND TEMPERATURE AND FOR INDEX-ERROR. TEMPERATURES FROM STANDARD METEOROLOGICAL SHELTER WITH THERMOMETERS I.BS METERS ABOVE 

GROUND-LEVEL. RELATIVE HUMtOlTY BY SLING-PSYCHROMETER. ABOUT 7S PER CENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND l« 0*CL0CK^ AND ABOUT T5 PER CENT OF ALL MINIMUM TEMPERATURCS BETWEEN 04 AHO 07 OXLOCA 
RAINFALL BY STANDARD B-INCH CAGE OF U.S. WEATHER BUREAU^ MEASURED AT OB o'CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTIME IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER RCCfi 
OF NEGRETTI AND ZAMBRA. WIND RECORDED WITH DlfC’s PRESSURE-TUBE ANEMOGRAPH NO. 43^ Of J.P. FRICZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARE AVERAGES FOR THE HOUR AS INDICATED; V INOfCATCS WINO-OIRCCTION TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF 0 FOR CLEAR SAY TO 10 FOR OVERCAST, 
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DESIGNATIONS AND REMARKS: 

UsALL complete days •f'cALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT 4 * 

( )s INTERPOLATED [ ] ^APPROXIMATE rj**^®*^^**®*^® ^CONSPICUOUSLY 8Y EFFECTS OTI^R THAN BAD WEATHER ^^aOlSTURBED BY BAD WEATHER 

NS VALUES WHICH, THOUGH POSITIVE, INCLUDE SOME NEGATIVE POTENTIAL-GRADIENT ZaINDETERMPiATE IN MAGNITUDE AND SIGN INOETERMINATE POSITIVE VALUE Z-«INDETERMINATE NEGATIVE WALI. 
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DESIGN AT IONS AND REMARKS; 
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DESIGNATIONS AND REMARKS: 

•H^ALL COMf>LETE DAYS •f'eALL DAYS COMPLETE IN BOTH CONDUCTIVITIES AND IN POTENTIAL-GRADIENT DAYS 

( INTERPOLATED £] sAPPROXIMATE f J s OISTURSEO CONSPICUOUSLY BY EFFECTS OT^R THAN BAD WEATHER {^sOtSTURBEO BY BAD WEATHER 

N= VALUES WHICH, THOUGH POSITIVE^ INCLUDE SOME NEGATIVE POTENT IAL-GR ADI ENT Z« INDETERMINATE IN MAGNITUDE AND SIGN INDETERMINATE POSITIVE VALUE Z-« INDETERMINATE f^GATlVE VALU^ 
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REMARKS: BAOOMCTfliC POtSSUOC is BY MCRCURY BAROMCTefl COftRECTEO TO STANDARD GRAVITY AND TEMPERATURE AND FOR INDEX-ERROR. TEMPERATURES FROM STANDARD METEOROLOGICAL SHELTER WITH THERMOMETERS I.BS METERS ABOVE 

GROUND-level, RELATIVE l«iM«>lTY BY SLING-PSYCHROMETCR. ABOUT 75 PERCENT Of ALL MAXIMUM TEMPERATURES OCCUR BETWCEN 13 AND t« o’CLOCK, AMD ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN OR AND 07 0 *CL 0 CR 
RAINFALL BY STANOARD O-INCH GAGE OF U. 5 , WEATHER BUREAU, MEASURED'AT 00 0 *CL 0 CK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSMIW BY JORDAN TWIN-CYLINDER WtC« 
2 AMBRA. Wtn^ RECORDED WITH DINE*S PRCSSURE-TUBC ANEMOGRAPH NO. 450 OF J.R FRtEZ; TABULATED VALUES OF BOTH DtftCCTtON AND VELOCITY ARE AVERAGES FOR 1 *¥L HOUR AS INDICATED; V INDICATES WIND-DIRECTION TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 


ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE II5°52'e. 

' ' APRIL 1933 

(times given are 120° EAST MERIDIAN MEAN TIME) 
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REMARKS: barometric pressure is by mercury barometer corrected to standard gravity and temperature and for iNDEX-ERROR. TEMPERATURES FROM STANDARD METEOROLOGICAL SHELTER WITH THERMOIm^TERS LBS METERS ABOVE 

GROUND-LEVEL. RELATIVE HUMIDITY BY SLING-PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IB O’CLOCK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN 04 AMO 07 o’CLOCR 
RAINFALL BY STANDARD 8-INCH GAGE OF U.S, WEATHER BUREAU, MEASURED AT OB O’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER RECO 
OF NCGRETTl AND ZAMBRA. WIND RECORDED WITH DINE’s PRESSURE-TUBE ANEMOGRAPH NO. 450 OF J.P. FRtEZ; TABULATED VALUES OF BOTH DIRECTION AND VELOCITY ARC AVERAGES FOR THE HOUR AS INDICATCD; V INOtCATCS WIND-DIRECTION TOC 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 

EXPRESSED IN VOLTS PER METER MAY 1933 

(THE TABULAR VALUES ARE AVERAGES FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 120° EAST MERIDIAN MEAN TIME) __ 
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POTENTIAL-GRADIENT AT WATHEROO MAGNETIC OBSERVATORY 



*ALL COMPLCTC DAYS •fcALL DAYS COMPLETE IN BOTH CONOUCTIVITtES AND IN POTENTIAL-GRADIENT fsSCLECTEO DAYS | 

( )^ INTERPOLATED [] a APPROXIMATE |‘JsOlSTU«BEO CONSPICUOUSLY BY EFfCCTS OTHER THAN BAD WEATHER ^^sDlSTURBCO BY BAD WEATHER 1 

VALUES WHICH, THOUGH POSITIVE^ INCLUOE^OME NEGATIVE POTENTIAL-CRAOrENT Zs INDETERMINATE IN MAGNITUDE AND SIGN 2+s INDETERMINATE POSITIVE VALUE 2-«INDETERMINATE NEGATIVE VALUl 
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NEGATIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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meteorological summary for watheroo magnetic observatory 

altitude of station 244 METERS, LATITUDE 30° I 9 'S, LONGITUDE II5°52'e. 

, . ' , DECEMBER 1933 

(TIMES GIVEN ARE 120 EAST MERIDIAN MEAN TIME) 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

alt itude OF STATION 244 METERS, LATITUDE 3^° 19'S, LONGITUDE H5°52'E. 

/ o . MARCH 1934 

(times given are 120 EAST MERIDIAN MEAN TIME) 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°I9^S, LONGITUDE M5®52^E. 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 
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POSITIVE CONDUCTIVITY AT WATHEROO MAGNETIC OBSERVATORY 
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DESIGNATIONS AND REMAaKS: -i 

#=ALL COMf»t.ETC OAtS •f'eAUL DAYS COMPLETE IN BOTH COMOUCTIVITIES AND »N POTENTIAL-GRADIENT 

()*INTERPOLATED [ 3 «APPROXIMATE f JsOlSTURBEO CONSPICUOUSLY BY EFFECTS OTHER THAN BAD WEATHER fDlSTURf^O BY BAD WEATHER 

N» VALUES WHICH, THOUGH POSITIVE} INCLUDE SOME NEGATIVE POTENTIAL-GRAOIENT Z «INDETERMINATE IN MAGNITUDE AND SIGN Z'f a INDETERMINATE POSITIVE VALUE Z-«INOETERNttNAT€ NEGATIVE VALUIj 
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REMARKS: BAROMETHIC pressure is by mercury barometer corrected to standard gravity and temperature and for index-error, temperatures from standard meteorological shelter with THCRMOlilCTERS LBS METERS ABOVE 

ground-level, relative HUMtOtTY BY SLING-PSYCHROMETER. ABOUT 75 PERCENT OF ALL MAXIMUM TEMPERATURES OCCUR BETWEEN 13 AND IB 0*CL0CK, AND ABOUT 75 PER CENT OF ALL MINIMUM TEMPERATURES BETWEEN OA AN© 07 0*CL0CR . 
RAINFALL BY STANDARD B-INCH CAGE OF U.S. WEATHER BUREAU^ MEASURED AT OB o’CLOCK DAILY AND RECORDED UNDER DATE OF MEASUREMENT; LETTER T INDICATES ONLY TRACE OF MOISTURE IN GAGE. SUNSHINE BY JORDAN TWIN-CYLINDER RECORDER 
OF NCGRETTI AMD ZAMBRA. WIND RECORDED WITH DINE’S PRESSURE-TUBE ANEMOGRAPH NO. 4S0 OF J.P. FRIEZ; TABULATED VALUES OF BOTH DIRCCTtON AND VELOCITY ARE ^ERAGCS FOR THE HOUR AS R<0tCATED; V INDICATES WIND-DlRECTION TOO 
VARIABLE TO AVERAGE. CLOUD-AMOUNT IS ON SCALE OF O FOR CLEAR SKY TO 10 FOR OVERCAST. 
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OeSiGNATIONS AND REMARKS: 

♦ = ALL DAYS COI«tt»l.ETE IK TOTH POSITWC AKO NECATIVE COKOUCTIVITICS "f sALL DAYS OCMUPLETC IN TOTH GOKOUCTWITiES Al^ m POTENTIAL-GflAOlENT 4^«SCI.ECTCO ©AYS 

( )«IWTERPOt ATEO [ JsAPPROXIIilATC rj®A*»*»EARS COHSPICUOUSLY OlSTUflSCO OY POLU^ION $$««STV»f«D tlY ftAO WEATHER 
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METEOROLOGICAL SUMMARY FOR WATHEROO MAGNETIC OBSERVATORY 

ALTITUDE OF STATION 244 METERS, LATITUDE 30°l9's, LONGITUDE !I5°52'e. 

, O » NOVEMBER 1934 

(times given are 120 EAST meridian mean Time) 
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